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PREPARE FOR THE WORST AND PROSPER 
BY Kurt Saxon 

Too many people think that preparing 
for the collapse is a foul's game and an 
expensive one. Many are justified In thinking 
this way since survival hucksters are actively 
preying uri those who are waking up to the 
true slate of civilization. 

The hucksters have put a price on 
survival, and a high one. According to them, 
you must he comparatively wealthy, and 
psychologically unfit to survive, being helpless 
anti unable to do for yourself. Bui they will 
save you anyway, it you have the price The 
greatest promo ler of the suivival ci those 
hopelessly locked into Ihe Establishment is 
the magazine, American Suivival Guide. This 
is a publication whose main tl trust is to cater to 
the fantasies of those who know things are 
gelling worse bui look for some kind of best 
case scenario wherein they can be safe. ASG 
is fulr of best case scenarios whereby one with 
talent, genius and education can manipulate 
what is loft of any system into a cozy niche for 
himself. And of course, every reader believes 
he lias a lull measure of that talent, genius 
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what were their qualifications, when the ad 
showed them as unwilling to participate in the 
greatest adventure, the greatest opportunities 
lacing the best of our species.. Those v^ho 
would lock themselves away and do nothing 
while most cf their fellows perish, and then 
expect to come out and share what others 
have rebuilt, are naive to the point of insanity. 

Elul this has been the fantasy promoted 
by ASG and nearly every other self-styled 
survival publication Arid the severity of the 
situation and the demands made upon those 
who survive are not a matter of opinion. 

J'fi admit I was brought up in the old 
sc hoot that taught that one must live a good 
and purposeful life or bum, Others have been 
taught that they can live well, without struggle 
or purpose, and then be saved by $Grace. 

I sympathize with them but f can't 
encourage them. Nor can I tolerate the 
phonies who prey on their fantasies. 
Upbringing aside, logic proves me right, 
Consider; in 1950 the world's population 
finally reached one billion. Only 8Q years 
later, in 1930, it doubled to two billion. Then, 
by 1975. it doubled again to four billion. In 
19B7 it grew to five billion. Now, In 1995, it is 


and education 

But first he must buy the "Survival" 
products which will keep him sale until the 
worn I blows ever. What that “worst* is, ASG 
seldom implies. The underlying message is 
that salvation comes through buying and that 
all inadequacies can be compensated for by 
cash. 

I seem to remember a color ad on the 
back of an issue cl ASG, or it might have been 
in Mad Magazine. Anyway, it pictured a man 
and woman and two ktos in a personal 
survival shelter 'they weie surrounded by 
stocks of Mountain House Freeze Dried 
Foods, a generator and several guns, all 
expensive and most semi-automatic, a 
composite of ASG ads. 

The unasked question posed by the ad 
was, why should these people survive? No 
one would want them dead, of course, but 


5-7 billion, 

The industries supporting the worlds 
still growing population has caused global 
warming, the depletion of Hie ozone layer, 
deforestation, overwhelming pollution, etc. 
The unrestricted fertility of those bom only to 
consume and pollute is a throat to all life on 
our planet 

Still, most at those who are not as yet 
directly affected, tail to sea the logical 
outcome. They seem la believe that all this 
amounts to is some possible economic 
imbalances and social upheavals, only 
temporary of course. But those who can't see 
that all this adds up to global catastrophe in 
our lifetime are simply unable to reason. 

ASG caters to Hi is type. If ASG's editor. 
Jim Bauson and I were living in Bible times, 
before the Flood, I would be building an ark 
and Jim would be selling umbrellas. 
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The next few years will convince 
everyone that our species has out-bred the 
carrying capacity of our global environment 
and socioeconomic systems. Everyone wili be 
affected and most will be threatened. 

It is too late and the threat is too serious 
to tolerate those who would minimize the 
dangers to our very species. We are too close 
to the point of no return to trust our fates to 
hucksters of commercial "survival* products. 

Your only chance to save yourself and 
your loved ones may be to learn the 
techniques for self-reliance practiced by your 
great-grandparents. If they were rural, or lived 
in a small town, you can be sure that they 
were little affected by any central government, 
especially if they dtdn't generate enough 
capitol to excite the tax man 

During the Great Depression, my 
grandfather had a farm, a country store, a 
sawmill, a grain mlii and a blacksmith shop 
Most of his dealings were by barter. For those 
in the community, he would saw five logs and 
keep the lumber from one. He would grind 
five bushels of grain and keep one-fifth of the 
flour. 

Once a month he would load the truck 
with raw produce, drive to Harrison and trade 
it tor whatever he needed for the store. His 
neighbors took whatever they needed from the 
store and often paid in labor or produce. 
There was little money but everyone was well- 
fed, welhclothed and the best of friends. 

This kind of people will survive no 
matter what happens. They will survive 
because they can produce what their 
neighbors need. Mot only will they fill a need 
in the community, but they will know how to 
raise and process most of their own food and 
barter the surplus 

None of this is beyond you Your 
Disneyland for dummies is about to go over 
the edge. Face it! Then choose a trade and 
learn it. The SURVIVORS have so many 
cottage industries requiring little or no capitol 
that any number are within your reach. 

Now back to the subject of preparing for 


the worst and prospering. In light of the 
foregoing, and your own observations, you 
may feel the necessity to prepare for a future 
you dread, But look at it as an adventure or an 
opportunity or both. 

You have a couple of years to prepare 
and both make and save money at the same 
time. Just realize at the outset that nothing in 
your survival program should be expensive; in 
fact, part of the game is learning to do better 
with less. ■ 

A subscriber recently called and totd 
me of a friend who had been sold a year’s 
suppiy of survival food. He had a wife and 
three children, one quite small. Thinking he 
had really gotten a bargain, the sucker 
shelled-out $12,000 for a year's supply of 
"survival food 3 for a family of four The crook 
then threw in a year's supply for the little one 
at no extra charge. My subscriber knew how 
to make his own survival food for his whole 
family for only a few hundred. 

The difference between the two Is that 
the sucker was fleeced through his 
dependence. He also had something that 
would teach him nothing, give him no skills, 
and might not even be fit to eat when the time 
came. 

My subscriber, however, knows food, its 
basic preparation and its cheapness. He 
doesn't pay others three times its real price to 
process his family's food He can eat better 
and save the difference to invest in what he 
needs to prepare for his family's future. 

For instance, 50 pounds of hard red 
winter wheat from your local feed and seed 
store costs only $7 QQ. Ground with the 
Corona Grain Mill, it translates to 100 pounds 
of the tastiest, most nutritious bread at only 
$.20 a loaf. The extra is for yeast, eggs, etc. 

The wheat can also be sprouted, dried 
and ground for a super food, plus any number 
of other clever, tasty and nutritious uses. You 
could almost live on it. 

Whole com costs only $3.50 for 50 
pounds. When ground, that is only $.06 a 
pound, as opposed to $.28 a pound for 
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degerminated store corn or SAO a pound Tor 
health food whole ground com. Great for 
combread, cornmea! mush, corn pancakes, 
etc. 

Then there are soybeans at $ 4U a 
pound when bought in bulk, Sprouted, that 
are six times their weight of delicious green 
vegetable for under $.10 a pound. They turn 
into Tofu for $.20 a pound as opposed to $1.50 
a pound in the store. 

SURVIVOR Vol, 1 ftas all this and more, 
whereby, with the purchase of a hundred 
pounds each of soy beans, wheat, corn, rye 
and other beans, etc. your can provide your 
family with all their staples. Plus, you're not 
limited to a vegetarian diet, it is just that this 
program will eliminate three-fourths of your 
food bill 

But say the above is just too much of a 
first step You want to save money on food 
and you want to stock up. But you don’t want 
to spend thousands or bother with all that 
peasant labor. Fine, but a pity, as your 
reluctance to learn decreases your chances. 
Fiowever, you can stock up on food lor about 
half its present cost, rather than three times its 
cost, as is the case with “survival foods 1 . 

Make a list of everything your family 
eats for a week. Then buy 10 cases of every 
non-perishable. It’s a fact that cans, jars and 
plastic containers of food have a shelf-life of 
from three to five years. Even so, you are 
going to rotate, so even tf it is a whole year's 
supply, no matter how Eong before you’re 
going to need that year's supply, it will be 
relatively fresh. 

Say you go to a discount store like 

Sam s. You get about 30% off. Even if you 
buy by the case from your local supermarket 
you will get 5 to 10% off since they won't have 
to handle the contents. 

So you’ve got all this food, 10 cases 
each. Mark each batch of cases from 1 to 10. 
Start using case one. When you've finished it. 
buy another case and mark it 1 1 and start on 
case 2. You will find that by the time you are 
into case 3 or 4, prices will have risen. Even if 


you have bought the food in bulk off the shelf, 
you will have saved money Whether you buy 
grains, beans, etc., or oases of food or off the 
shelf by the basket, you will save money on 
what you’ll have had to buy, no matter what. 

Your next consideration is to choose a 
trade or skill which will fit you to supply a 
need. This could be the most important 
decision of your life, as a person's profession 
is his guarantee of security. If you have to 
depend on someone else for a livelihood, you 
will never have real peace of mind or a real 
life's purpose. 

There must be some skill you've 
fantasized about which would give you a good 
living and respect. The SURVIVORS have 
hundreds. Toy making, gunsmlthing, 
greenhouse operation, auto repair, carpentry, 
etc. 

Choose a general area and take some 
night courses in shop, woodworking or 
whatever. This would keep you off the streets, 
wouldn’t cost much, develop your talents, 
make friends and give you a lot of ego- 
satisfaction. 

Unless you are in a rural area, now is 
the time to relocate. Pick your spot and get a 
realty guide for that area. Rural homes on an 
acre or more are going lower in price all the 
time. Study the realty guide and decide how 
big a place you want and will bo able to afford. 
Thousands do it every month. Why shouldn't 
you? 

When you have your house and 
ground, build a 20x30 foot greenhouse along 
its sunny side. Such a greenhouse will cost 
oniy $400 to $600, depending on whether you 
use roil plastic or corrugated fiberglass. Your 
savings on food alone will pay for the 
greenhouse. The kicker is, that even if you 
don’t use it, it will pay for itself. It will keep the 
sun off that side of the house, keeping your 
home cool and saving on air conditioning bins, 
in winter it will make that side cozy warm and 
save on heating bills. 

For starters, you can grow house plants 
to sell to stores for Christmas, etc. Go to a 
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store and look at thorn. They are always in 
demand and most women love such work, A 
modest profit, pleasant part-time work and you 
have paid a lot of bills. When you know more 
about growing you can expand to vegetables 
to use and sell for a real profit Ait this with 
little cash outlay and good returns both in the 
short and the long run. 

There are plenty of good books on 
greenhouses in your library. But first read 
"Greenhouse" beginning on page 271 in The 
SURVIVOR VoL 1. 

So tar, as you have seen, preparing for 
the worst has not cost you more than you 
would have spent normally, and probably less. 
This is as it should be. So don't fail for any 
scare ads telling you to lay out a lot of money 
to survive 

Survivalism is more an attitude than an 
expense Most arguments against it are just a 
cop-out to hide one's fear of challenge, it is so 
easy to go along with the system one is born 
into, even if that system is becoming 
repressive and even dangerous. It is hard for 
most people to leave the known and abandon 
the security they have depended on. 

But all our ancestors did, at one time or 
another. And consider the Vietnamese over 
here and the Cubans. They all made a 
greater change than 6 am suggesting. What 
do they have that you don't? 


One thing they have is persistence. 
They decided to do something, they planned it 
and they did it. They persisted until a large 
percentage of them are successful. But a 
person who can't persist, mainly because he 
isn't mentally weaned, might just as well go 
down with the rest of the herd. That’s best for 
the species, after all. 

Even so, as 1 have pointed out, the 
expense should be no consideration. And the 
rewards should more than compensate for any 
difficulties, even if a miraculous turnaround 
should take place. So the only question ts P do 
you have the maturity and the character 
development to persist? 

Ray Kroc, the founder of McDonald's 

wrote: 

'Press on; nothing in the world 
can take the place of persistence. 

‘Talent will not; nothing is more 
common than unsuccessful men with 
talent. 

“Genius wilt not; unrewarded 
genius is almost a proverb. 

"Education will not: the world is 
full of educated derelicts. 

"Persistence and determination 
alone are omnipotent/ 1 

Memorize this and apply it and you will 
survive. 


LAWN SHOWER KEEPS CHILDREN COOL 

Popular Science Monthly July, 1933 


A l.VlVN slimvcx bath for child ran can 
be made - at small expense ;jk hIup^t. In the 
accompanying illusl rations This £si.urt: 
niay aho Iki jxaccd beside an ordinary 
I M Hi l ub and car.] iceled to the oiisin^ 
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Yf i’ll for an utJeloor sbe-'ver. Tbc 
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GIANT HOME WORKSHOP MANUAL 

1941 . 

W 3i cn ■ i\( 

thrown, or 
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auOth tui n 


hooka 


W IT.t E this n Fi.jq i ] y built 
repulsion toll, amaz- 
ing electrical sUmtg 
cati be per Ton nod. IL 
Is sure to prove popular A aelluul 
sole i ice shows f magical perform- 
ances, and the like. The coil nan 
be used on 110- ami 220-volt 
alternating' current. It should 
never be connected tu a direct* 
nun eilt tine. 

Large aluminum or copper 
rings may be shot into the air 
with considerable force, uud 
plates of the satr.e mater '.U may 
be* n:adn to float ill air, appar- 
ently nullifying the force of 
gravity. Water may be brought 
to the boiling point and an egg 
may ho fried in vessels held 
above the coil, all without the 
application of outside heat. lit 


•■fethod cf binding coil, a 
ring of suitable size, ^nd 
or.e w= y to support it* Be- 
ll o , be 1 1 i i j q wst^r on t b e 
coll, hers hidden by a box 
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MAKES METAL FLOAT MYSTERIOUSLY IN THE AIR AND 

FRIES EGGS OR BOILS WATER WITHOUT EXTERNAL HEAT 


fact, Lhe operator can hold hid band between 
the coil nniJ the keLtle or frying pall. Copper 
or aluminum pans are best; iron vessels may 
lie used, but there is a tendency for them to 
he pulled down to the noil. 

These mystifying stunts ar-o made possi- 
ble by utilizing the principle uf induction. 
The repulsion coll acts as the primary of a 
transformer, and the metal plate, ring, nr 
vessel serves as the secondary in which 
high currents me induced. 

To build the repulsion coil, obtain suffi- 
cient old trn ns former laminations [approxi- 
mately 22 lb.) to make a core IT square mill 
KT long, if transformer laminations arc 
nob available, No. 24 or stovepipe iron 
may he substi Luted, LmL each piece should be 
shellacked, and allowed to dry before the 
core is assembled. SIlu.1l the core pieces into 
an even pile and bind them tightly with 
three layers of friction tape. 

Wrap a layer of thin cardboard around 
the core and proceed with the winding, 
which consists of 40U luma ( 3(4 lb.) uf No , 
J.2 double cotton- covered wire, with taps 
brought but from the UOOth and 3&Gth turns, 
The starting lead, with about 6" of wire 
protruding (marked No. 1 in Fig. 1 ) is se- 
cured by tying string around the core, l.lx- 
a titly 100 turns of wire should he wound in 


each Inver so tlinl the taps for lead No. 2 
and In ml No, 3 may lie made at the end of a 
layer. Where the connections axe made for 
1 sails No. 2 and A r the Joints should be sol- 
dered and thoroughly taped, 

^inre the coil may sometimes be used on 
220 vi d ts, It Is advisable to place :l layer of 
thin cardboard between each layer of wire 
to prevent a possible short circuit. Also, 
cover lead No. 3 with a strip of tape, as 
shown in Fig. 1. When the coil Is wound, 
apply a coat of shellac or insulation, varnish 
and cover it with a layer of friction tape. 

A suitable ring is shown in Fig. 2. Tle- 
cause- ol' il^i large current-carrying capacity 
as compared to its weight, a ring made of 
i.ji ' J aluminum seems to give Uie best re- 
sults. JJilher copper cr aluminum of a dif- 
ferent thickness may be used, but Lhe ring 
must be in one piece. 

To project the ring into the air, it should 
he placed a little above the center of the 
coil. This may he accomplished by placing 
hooks on the ling and Lying pieces iif thread 
between the hooks, as shown In Fig, 3, An- 
other method, illustrated in one of the photo- 
graphs, is to build a wood fr aerie that fits 
over the coil and holds the ring in position. 

If a box is placed over lhe evil, an alumi- 
num or copper plate (containing at Least 1 
sq, ft, of metal] may be 
made to float above the box 
with on t Fs ny p p p a r eu tea us e. A 
kettle of water will quickly 
come to a boil when placed on 
lhe box over the mil. Flash- 
light bulbs with their termi- 
nals connected to a few turns 
of wire will light up brilliantly 
if brought near the box. 

In all experiments where ef- 
fects of repulsion are expected, 
like the projected ring and Lhe 
floating plate, the metals used 
must be nonmagnetic such S 3 
aluminum or copper. When Lhe 
ring is in place over the coll, a 
heavy current is induced in Lhe 
ring as aoon as the current is 
sent through the coil. SincE the 
current (lowing in the ring- is 
opposite to that flowing in the 
repulsion coll, it wilt set up a 
heavy magnetic field, which 
tends to force the ring away 
from Lhe coil. If the ring were 
troll or some oilier magnetic 
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subs Lance, the ihhgrtefid put! of tile Iron 
cure would hi il down, counteracLlng 1 the 
effect of the induced current. 

Having several lends, the coil can be 
u^ed oil either lib- nr 220 -volt alternating 
current, Wlleii leads No. 1 Find Mo. 4 are 
connected tu the Hue, the current cunsump- 

l V > PU LA ii SCI EN CE M CUT l f LY DECK M V t; T- : 


thin on 220 vulta will be about IS amperes, 
nnd on 110 Volta, 0 amperes. Use these ter- 
minals when the current i.s to he left on, as 
with the floating plate and water- heating ex- 
periment. Uae terminals Nos. 1 and 2 t and 
Nos. 1 anil 3 „ only for short periods, aa in 
performing the projected- ring experiment, 

if] F7 


Fempering Aided 
by Electromagnet 


TOGGLE 

SWITCH 


’ OCR 


c"""^:onb 


CGIL 


T HfO ca info! tsiriperELtlU'e Fit 
which to tuench steel during 
the tempering process may 
lie deteri! impel ptffIv with the aid 
of E.T1 electromagnet made as 
shnwn Tbs too) ip brought slow- 
ly to a. rod heat and Liu- ptid tif thr 
43 Eec-fro magnet is touched to the 
rutting etlgti. When the temper- 
ature Irn.s been raised l.o the point 
where no in ague Lie attraction is 
evident, the too! hss tf ached l.hp 
critical point and Js quern had at 
o:ue In c'ofLH, on id water. tl in l- 
then I C: boated Find drawn in the 
Us'inl way, 

Tills tester hi liilLch btfiLer 1 hs n 
ii f nTi[iH nenl magnet for the pur- 
pose becati^e It never Uises ils 
strength a ntl h plnee it Ima n ]k.:ti- 
hmlecl core. t rn nsm Ts heat slow 
I y. In fact the end of Lha « ore 
may r.p placed directly in the tire fur 
ft long enough time Ln make the i.,esL 
The tool also has other uses, .such as 
removing iron r?r alei.'l rhips (rum *.] v Lited 
holes, retrieving nuts, washers, -run l 
other sitih.'I par's [.hjit- have fallen iidu 
inaccessible planes, and hold big: small 
parfR ir. |hoaitiim for naaemhiv. 

Tin* core La merely a bundle of soil, 
iron wire a of snir.ll diameter, although 
thin a tripe of fIiccI iron may be used 
if pro: erred. The roil f nrl rt ia made Id 
shown from fiber, The shell of a bump i 
out lliO-Hmyrire cartridge filsr y ji.; : t 


i i. 


irj\ 

I:*.:-.? 
swr-,m 


-n . r ■ 
CCl'lLi j 


— 


T i S eo 
CO i ,.- "OGM 
hASnEi 

CCJIL-roifrl 

tuef: 


CORE OP 
EC"T FRGW 
nfRES 

A iw/.nr or 

CCHL 

3 - - c enpH 


MEVAL llANO 

M'j&r flp 
S "'LIT fi.C 
CURRENT 
IS USED 


the right 9is,e for the* Lube. The r^ill- 
retainlug washers are cut from 1TH- 
itl. ILber board, prensed Inti] immtion, 
ami given several mats of Shellac. A 
toggle Ewifrh ja placed In ttie Lop of the 
tohe mid hold with shims of sheet liber, 
dipped in Flic line, before tills is dun in, 
bowpvei', tlia cl?1I Is wuiiml in even lay- 

* ' S. Knr IiO-volt alterilfttlng current, 

use 1 * i lb. single cotton-enamel wine, 
r.url for 0-volt buttery opprati.ori, use 
'-i lb- ui IS single cot ton -ciitmiel wire, 

A L tc ] E a: c r: n [] F C ti on s have I>CC1 1 made 

• : .nc: Hie ewitch inserted, fiewersi fiber 


for hobby riders 

• iim'l i Mr il. jiglt f im.r ^ iih 
s- ai r; licky VHiJn^sItr whim your 
I Hih hi-^H- i] jidt and L ii ii pi il, s Pino 

l‘ii lu bciii y ¥wiii^. Fm cliiMrcji 
If.] i- I ji- J. 4-1 1 by flOLtC ivl o. i y il j i>l - 
1 I i L> riM-r :t? f.isiir uj he c.iii lii? 

In' i i if n mil. 


washers arc posiiE-:] hitu L'of tube L<t 
pj- Ul.eet the Wires and tlia bottom of the 
-swltcli, ftnii tiic cure of soft Iron wires 
is Lb p n forced into Elia tube. A metal 
hand holds the wires together near the 
end. and it must he s^tIL: aa Enriieated if 
alternating current frum a 11g;]it socket 
is U3'2d. — W. C- OiifciMJi - . 

HERE'S A HORSE 
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The ohfetl cl I hg fpnrrc Fe in Jn^c I he bell 
I lac ugh 1 if veir cu; mbs tind ctl id flT't 
Chd O' tht rd'tnr. Eiflii'f y-OI. 1 rfi.-'y b a 


Biot Y. 


HOCKFY ■■flCK'V 
[JOUNDC!? 
OCTAGON 

handle £ 


<XI' r',Nlj . f 


FAST AND FURIOUS 


Hockey Game Played in Long Wooden Box 


A N ]-:X0TTT?JO imlsl-Uulo be Jmckpy 
{■'Ul be i'ifiJ'1-^ ?^.fi ttlii'IVH ft'OllH old 
lumber or ut;y kind frltOTig enough to 
stand l he sc-ve re [KiiunUiigf. Tv.o or four 
p la ye i s may take part, and Ehn game 
if eipmlLy well a^illtil i lj i' iu.'iHjr use in 
inclement weather or outdoor un« at 
camps -or p lay grounds or in any bank 
y uril 

Tho dimensions may Tic c lumped for 
t lie 'll r-F t pR.ll, fm as to 3'Jit ‘lie .nnl print 
at lin.li-.. though tl:c widlli Hlnnil'.l not 
he ware t:-] mi 3 fl . The longer the game 
lias, the more lively Uuh sari mm ago. if 
grown, men flrC to ploy l be gin me, Lite 
pniLLtlor.s will have to bo made from 
£-in, thh k stock- 

A bi'4Hijn handle mn.kea it good nti-ok, 
with a block of maple or oak for the 
bead. '1 ho angle for the head Is usually 
front 4!> Lu (!'.) deg. A. hede in bored in 
I In- land, pnd tha handle is glu-ed an 

very tightly. 

The hockey ball jdiunld he a! ten ft the 
diiO of n gulf ball; in fact, a gulf bid! 
may be used, though something harder, 
ie to be preferred Ioh'ocfc ;i ^lf bnil is 
Inclined to bounce too freely. A small 
i e'i i iL halt ia batter. 

Ai'Tr the hall ha? linen, placed in tlip 
renter of the middle CDropartlfiieTit, the 
cmte^tmits slarfc wit It "hookey ore, 
Intitkpy Lv.nj. hockey three, play]"’ TlifiV 
Inn Lh-iir slink a together bsLween each 

h tal.p men L At the LI Li zr L Ljljj, the. ball is 
in play, and the kill begins. The object 
is to take '. lie ball quickly as possible 


out through the small holes to the goal 
{July a i hvt rulfiH aie needed. Holes 
should not he blocked with the stick, 
and the ball must not he held tightly 
in tlip ['DTiifirs, IF i.h« ball is kin Hiked 
out of the box, it should go back In play 
at (ha point where it left the playing 


field, and the same starting process is 
uaed as a I: the beginning of the game. 
Players should not sipp into the box, bu: 
ishould t-Laod on the floor or ground out- 
side at all times. If the game is found 
too strenuous for tv.'o ut miter Lon 1:a, four 
Cfui play, II, II, 


Popular Science July, 1945 



Pencil Clip Used 
lo Paint Stripe 

YOU can do el neat 
ji ; t i i] 1 -J5 L ci |i i ny" job with 
an rvl lo a ry cameTs-hfilr 
‘orush such ad used by 
artists if a pomd! c! ip is 
siippecl over (III; femiJe 
and Jam jn.'i! into I he po- 
si iron shown nl l ho lof". 
The hull or Lin:- hap will 
se i vc rs a ■itiprl'', keep- 
ing the brush Lip front 
d. L-.'i.gc inf; he i\ v i ] y uv ri ja k 
tho work v iid insiltihg the 
Ktrime uneven. Use pli ;rs 
Jn order Uj ci iu: \* Urn l lip 
on. Si f J;d UN n K v in til 






Y 


OU may 1)0 one of tho many who 
have become inters stcd in soilless 


I culture, hut would like to try it on 
a very small scale at first The ap- 
paratus illustrated nils just such a need. 
It Is an adaptation of standard laboratory 
practice, using the drip method oE Dn John 
>Y. Shivc+ It can be used in a Hothouse or 
outdoors through the summer, and not only 
one plant, but n whole battery of growing 
jars may be fed from a single supply bottle. 

In working the glass tubing, hold it about 
12'' above a gm* flame till the glass heats up, 
then lower it gradually into the direct II a me. 
First a bend is made in one end, but allow 
enough room at the short end to bold on 
to It while the glass gets hot enough to bend. 
Cut olf the short end so that it will corre- 
spond with the drawing* To rut glass tub* 
iiig n make a notch with, a sharp lile at L..:.e 
point desired and snap like n twig. Out the 
Long end to leave & ,h oC straight tuning. 


cm « 

y Hold the remaining piece of tubing at 
■■n each end and heat the middle. "When it 
begins to glow, pull each end, and the center 
will drav/ down* Continue pnlUpg until there 
. is only a threadlike piece of glass joining 

f the two halves, then separate with a quick 

i jerk. "Wave the two places about until they 

,■ coni. Break or grind of! the pointed end of 

t , ,, G e of the pice eg until one drop cf water a 

» minute will drip out of It when it la fitted to 

’ the siphon piece with the rubber hose. Prop 

t the tube on rests as shown’. 

Drill or punch n drain hole in the center of 
■ m the bottom, of the crock. Put in about a 1 Vj fr 

t layer of pebbles or coarse river gravel and 

i fill Lo within 1" of the top with washed river 

L sand. Moisten the sand and make a Hole 

with the index huger in the center. Wash 
earth from the roots of the p) antic t to he 
c used and set it into the Hole. Fnck the sand 
c gently around the stem. ■ 

The' following solution is a general-pur- 
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pose une and will give average results with 
tomatoes, squash, cucumbers, and musd: 
Hswers : 3 teaspoons epaom salts; 1 tcaapoon 
rnuriFitH of potash; 2 Lenspuotis superphos- 
phate; 1 teaspoon sodium nitrate. T.'se sal La 
of the commercial grade so id for fertilizers 
{not chemically pure). Dissolve each 
thoroughly In a separate pint of water and 
siphon nff the clear solution, Pour the clear 
Solution from nil f-jitr Into a 5-gaL battle 

Now meEisure out 3 /i teaspoon in Engine Ee 
sulphate* *& teaspoon inuu sulphate, % 
spoon iron aulphnta, nnci l{ teaspoon boric - 
acid powder, Dissolve all four In a pint of 
water. Add 1 teaspoon of this solution to 
the first solution and fill up the bottle with 
enough water to make 5 -gal. Keep this 
bottle corked* 

Fil[ the J -gal. bottle from the solution in 
the 5-gal. contain er* put in a cork lightly, 
invert* and set in the bottle rest, pulling out 
the cork just before the neck reaches the 
bowl. One gallon will last about four weeks, 
When it has been used up. wash out with 
fresh water both the gallon bottle and the 
howl, fend refill the bottle. A cloth cover 
f hen Id he tied around the neck of the 1-gal. 
battle tn keep in sec: La and dirt out of the 
bowl. About every ten days, 1 gal. of fresh 
water should he passed through the crock 
to wash out any accumulation of suits, or 
lh& plant will not thrive. If the sand gets 
too dry, the plant may be sprinkled with 
water without any detrimental effects. 



POPULAR SCIENCE MONTHLY June, 1935 



CARDS AID IN PERSPECTIVE DRAWING 


D R A FTSfi T F N , cad corns L - i hu? t m- 
Ihj-f, and layout men, who diilyen- 
counh-r 1 he problem of detenu in mg 
r.ctual |terspectivr v, iihmjr lo?* of 
time, can save much work by mak- 
ing a series of cards similar tn l he 
one illustrated- The cards vary In 
xvidtlv a cent ding to each individ- 
ual's work. Tr;n:i:iff pnper her; ling 
l in: drawing is [hen nu n ly laid up- 
03 ] the mid scEccli'd, and the per 
SpeoLivo el each object determined 
bv fnl la veins the lines. 

The icavy $ino tl inning 11 trough 
i lie center Is (lie liurburj. Various 
van i’li! ng pol “C - , tl wi r p t>si( inns de - 
pending upntj the arrangement _t>f 
fipur? in the il rawing, can hreasdy 
::?Trunnrd l»y shift kg die Iradnfj 
rJong l hr harison and marking off 
tli j vanishing points will) a pencil. 

The audio r has found it pilvisa- 
hie to cod e-ids card will) a heavy 
S|>ravinR of artist's fixative T.h> 
protects ike yards [mat damage. 

The value of El l:h idea 


k^l oil by 1,1 1 c fact. that it has long been 
ii?nI by Robert USkketiderfer, an nrti-it no 
[lie "'New Ynrk Sun 9 ' — JajEfii Creamer, 


Whin -tic luv Hcci- tffuflab cn -rac:nt 

paptf, it is In El or. a cird f<»r irillllE Uie penpHlfvc 


Cutter for Strawbcry Run tiers 
Popular Mechanics, I&25 

Strawberry plants send out mu tiers, 
that, unless kept cot off, permit the rlants 

tn spread to such, an 
extent chat they can- 
not easily he c tl 1 1 i " 
vateri This and other 
reasons make it nec- 
essary to keep the run- 
ners cut short, and the 
drawing shows a tool 
til at elimf oatcS this 
hack- breaking 1 bbor o! 
Liitc Straw berry grower. 
Ass h own in t h e 
sketch, a thick wooden 
disk is attached (o the 
end of a woo tier han- 
dle. A piece of stovepipe is nailed to the 
disk and form; the cutter, the edjre of 
which may be fdtd to make it sharper, 
lit nse, the culler is merely placed over 
the plant and pressure applied Lo (he 
handle, severing any runners Imippu- than 
the radius of the ho Tow cylindrical cut- 
ter. — 
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W EL POD 


The equipment shown below will make the home mechanic independent of 
foundries for castings In the softer metals. Plans for a compact molding 
bench and two types of molding flasks appear on the following page* 


mr 31HCK M 
HUfc CLir 


"""■ OUNDRY Equipment for 
oils Ling aluminum, brass, 
and various soft alloys in the small 
shop or home workshop c<in be made 
for a numparatlvaly small outlay as shown 
In the Illustrations on this anti the follow- 
ing page. 

The molding' tench (Fig- 1 or the next, 
page) has a sand-box consisting of special 
waterproof plywood enrls and el curved 
sheet of -galvanized iron, The plywood is of 
the so-called ’'super-hard'" variety, but 
if no material of this type is avnilnhic 
locally;, solid wood ends faced with galvan- 
ized iron oil the inside may ho used. 

Flasks can be constructed either of wood 
or sections of Large iron pipe (Fig. 21. Two 
pins Eire set. ipl:o the Iran flftelf to Insure 
alignment, while st.ee! brackets serve this 
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purpose un a wvi oden flask. Note the grooves 
oh 13 3 r> inside im.ua of i ho wooden flask to 
prevent sand from falling out. 

Tuiigs for lift mg: (he crucible out of the 
furnace arc shown ill Fig. 3. They are used 
nr illustrated at the beginning of the article. 
The furnace itself, Fig. -1, is made from a 
small oil drum and a discarded ■vacuum- 
cleaner motor and fan. The head of the 
drum is cut out with a chisel, which Is not 
all especially tedious job. The motor is con- 
nected with pipe fittings, and, the drum thick- 
ly lined with fire clay over fire bricks net 
radially as indicated. 

Koto tli Ft I. the fine from the blower comes 


info the chamber at an angle, ranging the 
flame to wliirl around the crucible. Four 
small li rociay bosses are made in. the bottom 
of the chamber to permit heat to How under- 
neath the crucible. The lid is simply a brake 
drum packed with fire day, which hi held 
in place by nails Inserted in the rim. The 
opening of the drum [jj formed by a slightly 
tapered sheet-metal cone, and the rod ting 
chamber in the drum, is formed wLLh the aid 
of a sheet-metal wall. 

The original, built by a Pasadena, Calif., 
home workshop enthusiast, has produced a 
number of clean-cut castings, and is adapted 
to a large range of work. 
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llri^en by n. two-cycla, 
hi 1 1 -ru.'-l M iju'v et s t ,ili nr.* 

H7 CTfi!n*. uia f r?-j1 p r-^j I 

mill ir cy]^cri!t' v p Sill Sc t*[ 
t l b.'p l' Id 11 :nilen n i liour 


s rclchcd tv its limit, iho screws arc re- 
moved a:u! Lhe board set forwurd and 
screwed Eo i-. min- i w it ran to keep Lhe beit 
tight. Vi’llIi a first-class Y-bck only OEte 
sudi Ail i (i5 ! tiifn I. vr 13 ].:n required, 

Toe sled ajdcs ate laid in grooves made 
i:5 l be wood iudos and secured with J- 
bolls made by catling off the ln^wJs of 
r .:f -in. carriage boils an I be n [ling a hack 
in i lie i Eid. Hie grooves in. both the wood 
■isles should be off center — in line front 
Eo allow f i it flic kligpiu nad in die rear 
i i: r the anchor limits. 

A sec I h: [la 1 view (if the front ode 
siur.b'y i& illustrated. 1 n this connection 
hear in mini Uml. while (wu-by-twu’s and 
I wu-by three's are spec ill ed, I in- adittl 
sizes- of l-i is material is considerably less 
when surfaced. but will be amply strong 
for the purpose. 

The si EMiiiiin gear assembly is shown in 
the large, perspective drawing. One point 
is impurlant: hav« the cables approach 
(lie steeling a?d-c nit equal anfclfcSp because 
tire sleerEii" drum is nil the cctdcr line 
and it h necessary io run the left cable 
through a pulley to overcome r.liis and 
prevent slack. L'fe a .good grade of sash 
r Ci rd and irsert a lurnhiickle lo keep the 
cable taut at all limes, 

A Q-ln, drive pulley is bolted to the hub 


Simp/cst o f all designs for a 


FOPLiJ AR SCPfiNCl; MONTHLY 


H it Kit is III mil I i." 
fF'H' 'F i'st little pi w 
Cl' V--.Lfr.DJi a l mV erm 
ini! ke — at least (he 
simplest that will give ttistaeiary scrv re. 
1 is idapl ci.l tr> ary i?T t ] ih.: s'ic.i i iri- 
ceoJetl engines of form hdf a bursc(mv. er 
n [i to three. There i? no gearing and nl> 
i hitch; tbo drive is dine! In otii 1 wheel 
In V-beL( r on! lo .-mat (hr mu. or hr 
pasisciigvr simple gives a sliovc am I hops 
nbu; -d 

A? shown in :h dcinvin^. the vagmi \ 
equi^jed with i spec inf llyv. heal hrakr 
and ignition c til -out, r - well ;i c a rnr 
wheel brake, 3 util boi'i jf (lie?? enu hv 
di-in'ii&ed with il Lsrd v. t .« i ■ ■ I'lrre i:- r.o 
tmll c, for by si upping the trunne it fi ' i ^ 
a:- n brake, lire v;igm vrn hr fm her 
s-impll ion by I ravine of the steering rrr.Lr 
ejv.hely am I using ropr- ti l'-*e 'nr a : i > t .- 
Tu tbo original wngvi a Miiia.hrd nil 
li'i -v"- : ii vm T milily Irol ur fo -i d -l 1 i 
v lulling machine ewihr, nun lei aiiplai «- 
mg nv. or bicycle iie'-n' c: it Pm- itilived 
by lining ri with llie p qu-r pu len 

I f e vdiecfs iih s in I ■ '( I :ire ftnud'inJ bn - 
ou omobilr wheels with rui b.i loon l i ■. v:- 
1.5 liy 12 "5 iit Ord in v roaslrr vagnu 
vbrc'ia will serve the pnrpiw r nil hough 
lluw will not i > i- me :i r I v :n s onifurhibi 
Tidiug. Ijiryrle wliei'ls are not nr all s;i'.i--- 
faclnry, even the’ small si^cs, f'E t ir^c t Hi" 
wi’l nol lako a larlrr tnoii-gh av.e mu ;>rv 
mot hiiiK for dde'.-cc; \\ vTi. '.i i-. inevitalw 
in a four -wheel echii Ic. 

(h'liffal clh i - l^innv me .i'ivn in the 
drawings an this ]inge. Nolo the Kmc 
rent it of gruvitv ami vitv sburi cclevi 
h.lSt 1 . Cvhif:h En i hi- .1 puf^ihh 1 In n .nii'i-M :'i 
easily in limiled r-pfee. The ii:is;enr;ci s.i <- 


September, 1933 

U\ 

EM SI BLEY 


at tme side to balance- (he eitguu: nn 1 lv 
si ler and tlii? dsn idl-mvs him (o nuke 
adjtistmeuls wlii.i runjiing I hr ib wheel 
guard. kIi'.iwe hi i I sl* drawings, on pane 
rt'iivi Vos ah hazard of gel dug clot his or 
ii igv ; ug il ill (be Hindi Eli my. 

him chassis I'ranx rs made L'p of 2 "v 
2 tn. longer' s as with a cross men her at 
[In.- rear of (he same ilock and i 2 hv .> in 
|Hlm- at the front tor 

vairviug Mir kiLpj|n.r.j . 

A -It-r i. 1'iMrd is fa 1 ! 
crn-5Swi.5C to sopfMal. 
L In i not or and inspeu- 
ljlw’s. wn( Nolc liiul 
Ehia board i? fastened 
lo the -'ran e 'lvii h 
screw n mid has elects 



FCiV'-iltl 

I IF Aw CV.L-.H-. nllL r-J+j 


J v "'fw:ht ^ 
t' r 27-V HE M -tP ' - 
1 l. : o-fAn^i^;- 

Y 3 VM-3HEUV 
2'- 1" V.t'-ZLj rtMi £. 


FUTifior ly-'-ry 


ti C.nw Hi _L' 
\ ■■ CEEII-. , 


rrv:i( n,?i 


J 571*1 AJU£LAir 
If" C-IWCVE A r -p 
0,15“ n WITH ^-K!L13 


"V. , t'-MjH 

n isv;Cif!5.V 
^ HAILTDA'IlJ , 
■,r.,LLLD-^3_;) 

pf S'-V-KE 5HO! ,, 
D'lFLVWHFFIT 
IQ M.AC.IflFTO 


VOKfllhD 'US 
El iP. E.^E 




-* 1 Uiffi W njC'llAd t iitn 
fr. ■! It? L'Wi.-rt .U'.'F'-? 


'!:■ PCUlDP j 


■ ii i ■ lern i -a 1 1 1 H hell !t.e 
new liciE be cam its 


A rirrly I i:v fl:i nCi'S|i«- live drawirp U p'lflhc ckir ih: cloi!s«K construct foil f Jriails rf 

■'i'-'' '*-l:e(.( ii.ul niciry, Ir.ic l:rl Ftnl, ryvjitcl biakc and ignition gi:l-<.vnt, yn>3 hire pin. assembly 
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of Hie left rear wheel, shown. Ef there 
ats grades Lo climb in your local F y, use a 
10- ur even ::if 1 3 -in. pulley, I*' li'. L - ilmE tUii 
a.vie is slaLionary, ;tud pulley ami wheel 
I m ri i Trrdy :jr: it, 

While ino?l si I : n 1 1 ill lily motors ive 
provided ivilh ail jcritimi mL-olil, 1 he 
’.vTti.iT fns ctmsitucLed' one in cou'.binn- 
l.ion '.villi i\ simple flyivlurrl liviiki- for 
frri'ali r mm tJliciirc. This is itliiH-lr.i rd n 
one nf He small drawings and vrmsipEs of 
n wooden brake ;lute designed to be pushed 
r'tmin^l. I lie lvvvhcel by r ir.i is. id bit lifir.d 
lever uuukid A in line kirjje drawing. The 
e 1 1 : l- slides along a wh nnlrii pi licit and is 
also si oiled lor a guide screw. A leaps < mi- 
Lnd. si t i i> is wired co L’n? in^pimlcj, and 
when the brake lover is pn led back, 1 1 io 
brass tun dies Ihe engine Iufc and ruts 
(.nn .fruition. Tliis Upe ef bribe mid cl-.I- 
o i f. t-i.il easily be adapted to any design 
of motor. 

The rwsr wheel brake is also highly 
eEFiriont and easily constructed. H con- 
sists of wood shoes carried on n brake 
beam supported under I lie chassis and np- 
c r:Ucil by a band lever /J Umiuph a sash- 
cord cable, A coil spring bolds tin - beam 
forward when 
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Boy Mechanic, 1913 

T-o Photograph a Man in a BcLtlc 



A rear «-icv» TJie Upw’ierl fiuard WHS J-Ol ill wliur. 

Ill is ivaH !;■ - v I. Nctfl Ihc tratp S^e <Wl the rear vCeeul 


nuE hi usg, Note He shape 1 of 
the sues, iViirii! above center, 
Llic-y crL 1 Sc:t at -un inelir. 

"j'ke tendency of inosr. midpet. 
car builder; i: : Lei niakit them tm> 
Jh'i rj-'f . heavy, arm complicated. 
This ojic is Simple ard r.ot inJcb 
kirj-rr than 4i slcil. In. iLii:L f the; 
sensdimi ridine sw.flb', 

MtlonK ly, ntlil ho clufC L'J the 
^jailnd is like lobop^aniOg. 

Ton ts^o rtat ion is tbc ] u i i 1 1 
a in, sn na attempt Ls i.sdc 1o 
copy any (Lulnri 1 ; of big HUlG- 
inoblles, lucid cull'll ly, Ibis w; je- 
on i; sn fin il 1 1 thiit it C4'.]i bn 
she vnl Uniter :ht. L patch or ilitn 
a Ppme ctnrer of tie parage. 
And ltd n k eij Jinall ami Imns 
sn Imv, ils iria^imtim Hj.n'L'd of 
] 7 yr. n ,h” ti V m hi 4ir has :i pOV- 
eJ]l-:ii> aecins )m:ch faster. 



Id either a bu^e bottle nor a dwat'f^d 
sri an is tiece jsa, ry for this process* as it 
is merely a trick of photography, and 
a very amusing irick, at. tliat. 

l r iral, photo graph the person io l>* 
inclosed in the bottle agtnn&t a dark 
plain background and mark tlie exact 
position ou flic ground glas£. Let the 
exposure lie just long cnongh to ’si to ;v 
tfic iigliro distinctly. Then place an 
c "n ply bottle against a dark background 
and focus yp as Lo htve the outlines ol 
El ie bottle inclose those of the man. 
Let this exposure be about twice the 
length of the first, and the desired 
result is obtained. 


A Musical Windmill 
Make i.tvo wheels out of tin. They 
may be of any hut wheel A mu si 
be larger tha t wheel H. On wheel A 
fasten two pieces of wood, C, lo cross 

in Util center, and 
place a bell on the 
four cuds, as 
shown. The smaller 
wheel, B, must 
be separated from 
the other with a 
r o u n d piece of 
wood or an old 
spool. Tie Four 
butlons wilh split rings to ihe smaller 
wheel, J5, The blades on the wheels 
should be bent npposity on tine wheel 
from the others so as to make the 
wheels turn in difTereni direction*. 
Whet] turning, the buttons will strike 
the beds and make them ring con- 
e lastly. 
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Science Monthly 


D OGS appreciate c cm furl 50 iiuch lhat it gives genuine 
satis [action lu Iwild £ODti huiist-S E l: r litem. The dc- 
siflns illusl riled ate suitubh for a wide vtiiMl/of tf.ndi- 
liuns, a nr E ihe dinnf usiotss can l*e adapted In I he imhvhllu i 
pet. Warmth, freed cm hum drafts, and clcatiliitess arc 
important- For trie house lotaled out cu doors, e^txTsiar 
mnkr .5 an eecnESent. bed because H. tan be removed peri- 
odicaity and burned. 
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THE BEST SIZES 

TO MAKE 

HI KU'NESTINC 
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Alligator Toy Has Flexible Spine 


T HIS amusing tny r the "tw Is turn 'gator,” is 
made uC wood segments Rl to a heavy 
canvas core or spine about S' G" long. 

After cutting the canvas, make two identical 
pieces for the head with coping saw or scroll 
saw and glue these opposite each other on 
the canvas. Then si'.v t or have sawed, a strip 
%_ rl by hy 5' or G r with the saw table top 
Upped tn an angle of about 15 deg., so that 
the Lwu opposite edges of the strip are on an 
angle as shown. Cut another strip nr two 
hy by G, also beveled on two opposite 
skies to a 15-dng, angle. 

With knife or snw, cut the end of one of 
the %" strips tu a sharp edge, like the roof 
of a gabled house. Cut this end oft 3' long, 
point the stick again, 
anti repeat, filue these 
pieces opposite each 
other close against 
the head with the %" Wooden s*q- 
face fastened to Ihn r^erifi nr a glued 
spine, +a llie odas. of n 

The remaining body spire of tankas 


The r g«lor Iwid? 
y, i I K life I its vim 


GIANT HOME WO RKSHOP MANUAL 1941 

work is a repetition 
of the process. The 
first six pah's are 
about 3" long, then 
taper alt slowly and 
gradually a little 
more than 1/15^ at 
a time until at the 
end of the tail they 
are only about l-a" 
tall. For Lhe first 
dozen segments use 
the %* strip; for the remainder, use 
the %“ pieces. Near the tall, trim off 
the outside faces so as to get a 
gradual taper to the tall. The seg- 
ments for the last inch or so may he 
carved in a single piece. 

The legs arc solid sew- toothed strips 
cut at an angle of 45 deg., and each 
is glued and nailed to two segments 
of the body. The body is painted green 
with red on the teeth, and the eyes 
are red beads. 

Any kind of wood, will do for the 
h gator although soft wood is easier 


Layftui for t?ie spine ond fie-* llio wooden parts. are odded 


to whittle. 


Thumb Tacks Converted info Pocket Chess Set 



TKI.IF .10 TaCK fills 
rN HCLf AT 

ceimier of 

FAC- 1 SQUARE 


BOX 4 v 50. 
0V ^’CCFR 


CHtSSMET* AOD kfn& 

NU V BEH E *CH fl) 

COLO* RFQOIHEO 


© f<> • ® • 

PAl-XN si£*c*> height casile ojesn 

(3.f ill (S> I® 03 


A I-OCICPT chess set can be made for a few 
cents from sixteen thumb tacks with cream - 
colored metal lie ads, sixteen thumb tacks 
with maroon-colored he;Lds h and a card- 
board box about 4 Ve" square and deep. 
The tanks are made into chessmen, by scrap- 
ing lines through the enamel on the beads 
to form the patterns. This can be done 
with an awl or large needle. The top of the 
box Is marked with ink to represent a chess- 
board, and a hole is punctured in the center 
of each square so a thumb tack can be 
dropped in.- 
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SLICE OF NINETEENTH CENTURY LIFE 



Tjji: p-pia* vFiTn R* 11 


Harper 7 s Monthly Magazine 


OijU CHARLEY. 

September 1358 

OUGHT to te a IlApjjy WD CTLFLTl . 

We li™ In a near her up, in a pleasant 
neighborhood, By f-'F I mean my hushar.d 
B-Ti-rt myself j Charley, h Lfi father’?' namesake, 
CUr sun and heir,, n^'jd severt years; the baby, 
two years g Id, whaas name Rnfl.r.c]s tl our Eji.to- 
Sly Bible as Ma _ y. whioTl be-^olnos Minnie when 
spnken ; &nd F.llcn Q : Brian, conk fmd in aid of 
ult work. 

My husband ia in a very comfortable bud-' 
ccfr, hirgs enough to supply our modern^ 
wiL'its, and Ioare something aver, overt in these 
hard linjcs; yee not eo large a.:- ta ctutpol him 
to m nko a si nvfl of 1 1 i mud f to rr.s rape it. He 
gOC9 to his O'Oikut [line O'clock; tijEspivta hiirt 
finaa fa rend thn pnper, chflh with vne, play 
with the children, and brfi at faYt lemuieEy, He 
onmrs horn 3 at five; an that ha ran nr at, dress, 
dine at aix, and be ready far any arrangement 

chaJt wc my have made for the firtning. These, 

I lake it, are just [he rieht heurs Ibr a husband, 
ITe in not Ht home ennui gh to lie in the wav, 
F.nd i.- absent jiiit long Cnongli ft: be glad ta 
see we when he retinas. 

Our Ellen isajeweL She ran broil s. Break, 
make capital eofre-o. and sea a boil a potato. 
With a little a&aialrnire from m-n she pcis up 
rat hiiaband'a linen in a m 11 that Rntislfafl hia 
rj- it.iLR.el ts -sl e f and ,n eve r i^um ties nt tith i ng 
cars of baby or locking after Maatei Charley. 
£he never H i m in [Fie oven. with the butcher or 
milkman, or dawdles at the Hatch Grocery on 
the comer, £ih$ ia proof against the bl an di sh— 
merits af itinerant peddlers and nook agent*. 
Tho sin ear heat-tOTVgaed of all the tribe never 
yoc eucreeded in inducing her to leave him 
dTIc-op in tlift hall while she went to wJI the 
''Lady nf the House/' frhfi br.H (or.Rins i*u 
pleiLlV US 'Vrl'iflt gen ni n a Milcsi an y"irl has not 7 
— hut. iIip? only visit her at reason able hrmr-t, 
mJ msrver undertake pnrre prisons forays upon 


the bm-euddy or EUFfti-lKLsii^ If ibe mike? 
Isa for thmiij she does it C pertly and abort- 
boariL aE t’lOli^b =-hp had a perfect ri^bt to do 
SO— as indeed pbe [Las— for Cl scrvftntii , ‘ ara hn- 
in.in tilings, ned Iiftrt a jia=:t nlaim to the graii- 
ficaiiorL of kindly fedingE. I'oie.Tunat aioorg 
bor ronsiuS is Fntrick Brady, a strapping, frOflll- 
lookiTtg br ic k hyp r n wi th a i<i ee i 1 1 lo acconu t i n 
the Sltvin^F’ Bank, imd alnt cn B rduhlyn, epp-t 
which, the-y fei.y, lie ia build E:i^ a bouan. He 
mnkna h lf Apm-ainucu in onr kirvtiRi! t^o erer- 
ingS ia the week, Tbcpi H.0 conceal meat of 
subterfuge when I happen 10 “drop down,' 1 as 
I make it a pulltt in do, Mr, JJiady wishes mo 
fPod-flYening with ihe air nf a man satisfied 
with h i mself and his position — whinh ia perfect- 
ly right, for shea th-3 Jiruoklyll hrmac is c:itiL- 
pldtjfl, oar Ellen ia io bei;’,stalkcl is in as Mra. 
Braily, mid I knuw that! alisJE always be ktild- 
lr w Gleamed ibpre. Twer ty j.i;ar 5 lienee, if all 
goes wall, I d^rc say Mr. UtJidy will be a Heher 
mail tlinn my liuabaud. 

Baby is never nick* and r»re3y eriea. My 
husband r,c?er comes buuie tired put and cress ; 
or hints I hat mv mil liner 1 a liilla nrC rutnirg 
him. ; or ^TitnjblEiS out a ciirse at tlie mention, 
of Slewarc or Brudlc. 

Wit Is auch a husband, baby, and LC -iel[: r ” I 
OLipEil [a lip, or. I bccan by Bnyiop h o- liappy wn- 
uinrt. So 1 shaald be were ir. jiot for t^hnrloy. 

How f ItflUt aevon-yoarS-old nlTehiil nmimfrea to 
get into so many ncrapea. perpetrate siieli ms in- 
finite d.:al «f misoJiief, end pick ap Bileh a vari- 
ety of queer aectain taltecs, pftBSRS my coinpre- 
liensicri, I Caii not keep hi nu in-dew's fill day, 
ret T ne*cr let him gn out for a rnit ia ibe Pa- 
f^dfl Grenrul without feeling mire that he Vvill 
come batik cpec-rtcd by a troop of rugged, dirty 
foilpwerE. aj id minus soma article of driSS whiea 
li e li a-i gi vwi or mrapped away. He; h as a nat“ 
crn.1 pffinity for ship wrecked baIIotr, old-dot lies 1 
ruon, and dng-sallerS. If ho cOllld ]e(yl r-hrmC 
a:i orpau-priiidut’s monkey he would be per- 
fectly happy, lie isicsdy TO Rtrikcup a friend - 


sliip with any urchin who bu* an no waali-^1 face, 
rruwrtlcES ha f , rtrtd ragp;d nether airmen La. 

Jjooking from thn window not a weak ago, 1 
saw him with his fnther’a now hat and bes 1 ! coal 
in his linnd, in dcOp consultation witli a, Drttdl 
peddler. TJl.C faithfcil Elleil rirahcd uut in time 
W prevent the ccnaunimatjcii of tho bargain. 
Upon descending to the street- I found that h-e 
Imd twied d B f a vineear-eniCt, two ailviir-forks, 
his cap. and an* cf baby's frocks., for two ran or p. 
a tiUlicii cfcirtliamiyn cigars, sis KrirkH r:f candy, 
a jiiovu of colored tOUp, arid a dOKOil steel pens. 
'I’lsO Dutchman DO-nln rtot apeak a word r»f En- 
ji-li^h, hub was negotiating by sifjo? foi the ptir- 
clia*a of my husband'i coat and Eiat. He Imd 
i.'lrcr&l a jock -knife, jntMSCcr caats of Littlo Sam- 
uel. General rJsscksen, imd thp liabeR in thn 
Wood, three [wtckugtiis of loteu^os. u pajpc r of 
pin?, [wo dqzen pearl Is ilroris, and a waodun 
itluiv irt^-Ji.tih , Cljarl ey w u& StaJlding out 6 ton t- 

ly ftr n JewR-harp. a crying baby, and ji bctllo 
of Coln^u-^, Lrj additj on, when thn oppcrtniiq 
iirrifal nf Ellen pul a Rfop to tba hus'ricss. 

Hie vci' i.' r.est hIjlv M as^cr Charley name rush- 
Li in to me. 

“Mamin a, 1 " ho asked, “nuiyu't I -uo with 
Forty T ' 

T rauBcnlud. thorph I had not the nemutesr 
bifid w ma run n Eng witlt Forty recant. 

“ TLat'i tjnJ lows ' |h Fhaubsd Master Charley. 
i 1 Look out for chc b j] l- gin a when th a bol i rings ! 
M is cum m Li i\. I Ti m - akmj^J oaay ! 1 r 

lie vaa a w^y lx;Foje 1 omild iurnrtr myself 
from eiy astonishment. VGiero caji tha ohild 
Emro piekeal up such, phrases ? 

Half atl IlCrtir Inter, hearing a grout aloi&2 be- 
fore the door T t looked out. There was om 
Clinrlpy at the bead of a E(|uaJ of a- Jor,en rRfr- 
pod urchins. Thfly b^-i ri^cd an old Hindi C' 
ho a upon wTioelis, with Romething ihnl lookevt 
lifcft tbfl breaks -nf u Iho-eil^itiO on the top. 
Charley, Ida long cuile flying in tlie wind, waf 
i:iak:ii^ a nuts’ vie^sjtlily tootiog upon a [i r 
horn. Pasteboard bAil^a sfjut 111 tbair capa. 

bare t;io nuiriocr +U 1 . 1 I now begun to under- 
stand wlmt “running >'Uh Forir/' meant. 

I Jufis.fr dutifully honored their captain's iii in 
ily by a srrlulc. tlie jnvcu-le h re me tv dn_siied 
rtTouud [be comer frefoie I con Id summnnltafi- 
tcr Charley. 






Iti im hour my hopeful son mud* hia. appfsir- 
jiticc, hu: sadly chanpcd. Ills long etiHii hud 
been clipped oft' close to bis- bond, giving him n, 
most I : ; s 1 1 m — i.l. ij [■ _ villainous aspect, 

<s ChArley, 17 diii | p ' l wbat hsvo you been 

ilbtjV.t ' 

M n-ttii havin' my hair cut, regular fipkiin' 

fuahion. Jiul like Jake's, ” 

H M,ifca .lake's E Who h Jake 5 ,f 
il Oil, Wh a real itiec little boy. His Jitlft 
Holla candy and c:pars. Kbc pitvC lue twu Sticks- 
of candy (tnd a cigar for my hand k-archi cf : nad 
Jake pave Me SUidi a phdty deg for my cap, my 
new knife, s % nd f=ix cents. He’s sneli a pretty 
dfijg, and his named (irtiwlor. I'll pu mid fctob. 
him. 1 ' 

Charley bolted from the room, aid £000 re- 
turned Inj^ging In a half? tar cod, rruuigy iucul- 
grtl, nluiOit ui big: as Lin-mif. 

11 Ain't. ha a beauty, mamma? Jake Hn.ya ha 
can kill rats mud worry tacs beautiful. 31^} is'i 
he eLeep in my bed '( He baits ion gallcws/ 1 ' 

M Growler, true to his name, set up n tsrriSc 
howl, and snapped victouEly at his new mnslrir. 
Charley drappad chm brute, vbn darted under 
the soht, and lay there, obst in Lite ly refusing to 
be roaaed put, and snarled and showed a 
mirlublc set of teeth wlieis stny one ftpprrmclucd 
him, Charley began to cry. Ilia iltw ar- 
quisilion b-ftd suddenly lost all Us chaima. 

“Xifcimne call Jake. He' Li eatch him l' 1 he 
whimpered i and mulling out he Eynn returned 
with his nico friend, whose original Style of 


acmic a snuCn 


Holding Ax Heuds in Place 

Popular Mechanics, 1S25 
II is not always possible to tell when 
i ax head t3 fastened securely enough 
' prevent the possibility of accident, 
« especially when 

using r, heavy a* 
9 r in wLntcM' i but by 

using the simple 
method shown in 
the drawing, the 
a* may he nur'e 
p tuna n e ntly sale. 
'! A inti is made of 

1 ■■|> !l ^ Mu-in. sheet iron 

j*!l! i-m) to ihe pattern 

f 111 shown, and after 

^ Hr ^ead 1 ]3S been 

wedged in place, 

t.r! fcd^r the pin is driven 

in until the sh duI- 
*™ w \m§ der bears against 

' 'to- the head. A screw 

theti driven into Ihe handle through 
e hole in the pin; lids will keep the 
:ad from flying off, Overt it the wedges 


OltilTUET'fl 6P3CTI J»Tl 


■ML ' 

vr - Tr 

Pit 

L *,jj 
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BA C K Y A R DR A N G E R COURSE 



TbU simple ptid Lrt* xp*n ft] y * ahh 
jlacle eourftft will do much to Ira hi 
young Americana In modern Com- 
mando laclic", arid If’Jl build found 
muiial'ftft and healthy bod]«», loo I 


HOPE on heavy „■ 
STEEL WIRE i 


sp’-kes driven 

■' JMTQ TREE 


USE RANDOM 
BOARDS WITH 
A ru' TOP 
RAIL NAILED 
SECURELY 


LARGE WOOCEN 
STAKES ORIVEN ,‘i 
INTO GROUND ’1.J 


heavy iron ring 
WIRED TO A 
PIECE or BROOMSTICK 


uni, 1943 


mON 

WIRE 


BARBS ARE YARN 
DUSTED WITH 


FRENCH CHALK 


HEAVY LADDER 


LADDER 


UPRIGHTS SUNK INTO j* 

GROUND J SLANTING BP.ACES- 

PEGGED TO PREVENT SLUING 


j>" X d 

NOTCHED TO 
TAKE LADDER 


Mr 

I 
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cu; ATS- AND 
GRACES ON EACH 
SIDE OF LOGS 


LOGS StCOflEL* FASTENED 
TO STRONG 5AW-HOR5E3 
TO prevent rolling 


GOARU 


tf HOLD ROPES | 
Ij TIGHT W|TN 
I ROCKS UNOER 
J GROUND 


57RONO 

POPES 


STAGGERED ASSORTMENT 
OP PAPER OR WOODEN 
DOXES . _ . \ 


HEAVY 

CO 


4 M 5 

on 

HEAVIER 


SINK jr- ; 
IN ^ " 
ground 


FAS T EN 

SECURELY 

FOR 

SAFETT 


SEwpr pipe on 

CONCRETE WATER MAIN 


ITUS pnstly built equipment will pro- 

and 


JL vj«Jp the* bp?3* foF n moJcin 
healthful Lrninhig prnjtam for full lie 
CommundcK?. Ideal for (he camp or 
school, Hip various unit? are simple in 
construction, nod c«i efully designed To 
develop (be ut.must in physical skill wilh 
fi mn.xiinuiTi in safety, 

The start of this 1-1 Hunger Course" 
consist a of a cable 01 greased rope drown 
arml-lhul between I wo trees. The start- 
ing end. is flighlly higher limn the ether, 


DIG A SHALLOW 
TRENCH HE RE 

THfS IS THE FINISH LINE 


OVER THE TfcENCH 


So that the trainees will be nhfp lu slide 
nb>hg It. The spikes up the sides of the 
trees nr posts should be driven e. -her on 
the sides cf the frees or on the back, away 
from the cable. This keeps them urn! of the 
way af the part 1c I pan Is „ nnd eliminates all 
chance of catching clothes on spike lie ads. 

Do not incline this cable steeply, lesl the 


sliding speed be too high for safety. 

From the cable obslacle, tha junior tiatavees 
head lor the 5-ft. plank fence. Note that the 
top of thin fence is carefully rounded to pre- 
vent possible sc mic lies to the bonds of the 
participant!. Since the entire Ranger 
Course should be made a competitive game 
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on ft time basis. It mu si be remembered that 
enthusiasm will take dse- part Lei pa till? along 
it at considerable speed, ft ml so all preen utiona 
sre taken in building it, in order to prevent 
mishaps. 

When the plank fence (Fig. 2) has been 
scaled, the youngsters must traverse Ibe 
"barbed wire.” Thin is not really barbed, but 
merely straight galvanized wire or even cord, 
with small bits of yarn lied to it at intervals. 
The yarn in dusted with French chalk or other 
powder of similar nature, so Hint tire partici- 
pants will know, when the course is com- 
pleted, II they have come in contact with the 
"barbs. 1 * This obstacle Is Illustrated at Fig. 3, 

The next step in the course is the ladder 
bridge, which must be traversed as illustrated 
{Fig. 4), The ladder is supported above the 
ground by a number of uprights, as shown. 
The height of the ladder should be gauged 
Ji> construction of the unit, ro that the 
youngster’s feet will be only a short distance 
above the ground. It is Important that the 
feet clear the ground completely t but that 
no appreciable drop be necessary in the event 
of failure of th& participant to successfully 
negotiate the “htiiard." 

Fig. G, the next step along the way, is simply 


a large concrete pipe. The youthful trainees 
must crow] through this in order to reach the 
series of boxes shown hi Fig. 0. 

The boxes (Fig. G) are. designed to develop 
co-ordination of the leg muscles to the nth 
degree. These boxes are built up of wood, 
arid should be rounded on the top to keep the 
leas sure-footed of the contestants from 
skinning their shins. 

The log bridge ah own m Fig, 7, is the next 
stage in the course. Its purpose is that of im- 
proving the contestants sense of balence f and 
to permit him to exercise it. fully. 

Next come the 

ladders (Fig, S) + The participants clitnb up one 
side + down the other-first on one ladder, then 
nn the other. After the ladder work, they must 
run around. the obstacle and slide under the rope 
square in the center (at the bottom). 

A path from this point leads to the final stage of 
the training game, the rope swing. The contestant 
must swing clear over the soft earth hollow while 
holding to the rope with his hands. The first one 
to accomplish all these training feats is the winner. 
(Sec Fig. a> 


You shape, bake, paint baker’s clay 


I> B C r Fif ]i h R 1! fl (I ? 

BaW* clay, ftll inedible dftngll, in n runte- 
rinl u 5 e;iI i ei the very old hi I of otiia- 
tuenUl liking. Fainted with water colors 
mul sprayed with clear photic or Iflcquor. 
it makes Christmas ornaments that have 
great charm. 

To make Hie clay, com bine 4 clips of un- 
sifted Hour, l cup <>r salt, and I $4 cups I 
of matin' in a howl. Mix well to form n 
stiff clougli (add more water if necessary) J 
then remove to ft boaul find linen d foi 
about 5 minutes. 

ei rolling piti to roll I he dough out to 
14 -inch thickness (don’t make the orna- 
ments too think then cut lie shapes wi h 
n knife or cooky cutter. Lift each one to 
n rooky sheet and decorate with Idtlc 
bulls or ropes of dough or use any namly 
kitchen tool to create textures — lor es- 
ni 1 1 pie, i Tough pushed through ft gnrlk: 

I tress For luiir or evergreen branches- 
Finally, make ft hole with n pencil point 
at Lite lop of the ornament for a hunger. 

Untie the ornaments in -i preheater] 3.50° 
tjven for about 1 hour or until hard- use 
a tester to In; ^xire they arc done —then 
remove from the oven and transfer lo a 
mck to cool. To finish, fiftint the orna- 


ments wit 1 1 water colors or |K)ster paint, 
then give tliem n ennL of clear varnish, 
l:u:i 1 Licr., or plastic. This will prevent their 
getting soft and spoiling. Noth: Don’t 
try (a double the dmujh recipe, and me 
it tip within oiwiS 4 /wtiw. 


I UK. *OW ftC- 1 V.L 1 1 



Cut shape front dow&h, dtcamte, bake 


A* Id hud Alkali.— Put a lump of 
thftlk Sr to ft ffluaa ot vine par, and the 
effect will be ft hissing between the 
iid.cS and the chalk, which 'will continue 
Cor ft Ians* time, denoting the action ol 

eeld JiiLd'ftlkall when in contact. 


Artiai-lnt LI(tktnlwK:,--“Prov[de a tin 
tube that tfl larger at Oho &m3 thun It 
\b n't the ether, and in which shore are 
several holed. Fill this tube With uew- 
dared resin,, Jind when It 1ft giutken over 
the flame of a torch, the redecllnn will 
product the exact appearance ot Htjlit* 
ning r 

Cft 7 nph.nr IllftSOl V0 caiflpllCr in 

warm spirits ol wlno until the asflrlttt 
win dissolve no more; pnur senna Of 
the' solution Into ft cold glass. and 
the 'cauijjlj^r will iniftft ntly crystal! £0 
ill beautiful trcc-tlhe forms. 

To Tell *kr illmiftiie* of Thuiidfem^ 
Allow ft little more Ilian hve seconds 
for ft mile In reckoning: how many 
secondu elapse between when you ate 
(he 1 E (jti t n in fr aD.nl hear the Ul under. If 
you SiftVo no ■atjnepiftco, you can tell 
by the pulse- beota^ R'lvJnjj live thoy- 
liar.d feet to eJi ha a la. 


Cologne anti aftershave ran 
be made by mixing 8 GZ of rubbing 
alcohol or 100 proof grain alcohol with 
1/a teaspoon ginger, 1/2 teaspoon 
allspice and a dozen cloves. Pour into 
ajar with a screw-on-top, shake twice 
dally for about three weeks. Filler 
through a doth and mix with some 
wafer. 
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o unpin 

Leve. 
Dei v a 


Ol?NT n untull isiirrur and Iv.tp andal sildils, on an 
iirrliiiJiiy bubble level 3iS sFifru'n in I bn ii1intnpra.[>li 
nlid sketch. in sinlil in i! , trnivc L F»e level until iln: bubble,, 
seen ill l lie mirror, I5 in Mir: Center uf its “level' 1 1 him t i cun. 
Then 1 n-uk fifLSt the cm I plytsi t» tklcrLithiG the |i«int where 
I lie burizuulAl line of sighl Ftriltcs. 


hi dih. 
non 


II ftfPtKTID IH Ml Wire: 


fra aiM 

i.TiPKn* Mo;Di r i> 


f 

nmti OG 

tlMStAQ 

SKjMT 


I — l\ 

\ X 

L 

on 

TrN I Kin r 
SIGHT 


HOLD UiRBfrf 


r Mr . 5-aXOH , 

Below is rise 1 3 at of herbal reSOTJITCes we discussed over Ilia phone, 

XI ie dOLle beside them is S3 fniEowa:' Fi - seedn F “ plants F) - dried fierhs 

>1 - medicinal C aroma therapy, homeopathic) 

II - herbs I products { non-mediciual 3 

Grant l,akes Herb Company, F',0, iknt $7U tlinnenpol is HN 55406 3l,0P H , & 

Goodwin Creek Gardens P, Ct- linsc 0J-C Williams OR 97544 Sl.Ofli 5 

Nichols Re rile 11 Nursery 1190 5, Pacific Albany OR 97321 free &j__P 

Lilly of the Volley Herb Farm 3969 Ft>* Avenue Minerva OFi 44657 51.00 iS t P» D 

Well Sweep Jlerb Faim 31 7 Mt , RetFtal Rued Furl Murray HJ 07065 $2.00 It, P 

Renaissance Act'es A A 50 Valeutlilfr ItOAfl Oliltmore Lake HI 4fll?59 52,1)0 5 , P^jj 

Meadowsweet Hnrh Farm 7290 Mount Holly Rornl Shrewsbury VJ' 05730 $I,IJ0 $, P 

Country Mouse llerhnt Nursery L17&0 W, Hafeninn Ruud Otfordville UJ 53576 51.00 0 

Frontier Coojfi Herbs P„ 0. Sins 299 Norway JA 523 1 fl $2.00 l 1 , II 

Staruest Boteni cals, -Inc 11233 Ttflde Center Drive Rancho Cordova C\ 95742 

AbundanL Ufe Seed Foundation P, 0. Rocr 722 Fort Townsend WA 9?536ft $2,U0 _E_ 

,. f ri • 

HasisSma n p 5 Pharmacy S 34 - 5 3 6 0, Girard Are Flilladelph ifl TA 3 9123 $1,00 H , J I, 0 

Lo£ee l ’s Greenhouse a 55 Worth Street Dan jet son CT 06329 53,00 S, F 

Kerbs 1 Endeavors Colleen Dtxk 361 IE 5. Efcinong Ave Rochester Flilts Ml 48063 M , M 

Flowery 6 ranch P , 0. Ftn« 3.130 Flowery Brandi GA 30142 52.0(J S 

Clemailt Herb Fflrm Rl & Box 390 Rogers AR 72736 .50 $ r F 

Frerb OaLheiinf' 57 ^j 2 EenwCod KenSAS City HO 64110 .50 S 

Scr'jUfryftti OnrrleiiD Fit 1 Hox ERF Cnre OH 7^435 $1-00 5 , P , 13 

McHeonn's Iktbs $095 FFnrrlsnn Rd Cfriome Ell 7t9O30 Crue 3 J , Sj. Ljj._Jl 

H&wl] and ers 1128 Colleton Ave Aiken 50 29801 $1.00 S»J? 

O'j'IIF^: essontJflls r n Such 3999 W, Cheatnot Ave Ste 16J3 Frefino CA 91726 

liotcles, tins, sprays rsj. baj'.a, oil a 1 icle, and oilier ateo J90T 1 e a . 



Boy Mechanic 1913 

Easy Experiments, with Etectric-Light 
Circuit 

An elect ric-3ight circuit will be found 
much less expensive than batteries for 
performing electrical experiments. The 
sketch shows how a small arc light and 
motor may be connected to the light 
socket, A. The light is removed and 
a plug with wire ConnectioJiS fa put in 
its place. One wire runs to the switch, 
B, and the other connects with the 
water rheostat, which is used for re- 
ducing the current. 



Are-UHit Motor urad Water RheeH*! 


A tin, can, C, is fitied nearly to the 
top with salt water, and a metal rod, 
D, is passed th rough a piece of wood 
fastened at the top of the can. When 
the nieiaE rod is lowered the current in- 
creases, and as it is withdrawn the cur- 
rent grows weaker. In tins way the 
desired amount of current can be ob- 
tained. 

By connecting the motor, E, and the 
are light, F r as shown, either one may 
be operated by turning switch D to the 
corresponding point, The arc light ia 
easily made by fastening two electric- 
lf R ht carbons tn a wooden frame like 
ib at show n. To start the { ight , tu rn the 
ctirrctst on strong and bring the points 
of the carbons together; then separate 
slightly by twisting the upper carbon 
and at the same time drawing ft 
through the hoie. 
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A band sow r jitfSUW, SitbiT hand scroll 
5in.'\ eeell tinsnips wtfl cut this thin ptlf- 
tvuod. ScH'r scraps for if mutter pieces 


rrith them' plywood e til outs, 
other di-'.tijrrv on the .thelres 


Pre-Christmas cooperation . . . 
father makes, son assembles 


These delightful, inn] if naive toys nre 
little mni'c Ihmti W nii.srelljniy of |>ki-ea 
of I ti! ii plywood. They ‘re twrellrntL Lniiii- 
illjf in Form rtllil rU-.sl-rii for youngsters., 
w I tii .Him jily plisll tile pii'iL'.H liifii’lJii-r to 
form whnleier 1 1 ; 1 1 m: ■ (key Iihyc in mind. 
'1 he toys ronsisl t) T bmliea made liv smtd- 
wirhing three piti es of the plywuEnl to- 
gether eis allOwlb OIL |H)go t I of singk- 
I tic IT 3 tliFLt s-iip into tile hod be*: unit of 
blows to hold tin: resulting -ihcLiJcw upright. 
On l tin’ thin pieces from ji aheut of 
ilicli 1 : 1 1 1 : i a i plyvriHir] (cjilled "i lex nr- skill 
ilt h I nil buryn L'( Ik) - A *> by [[-fool sheet of 
lids thill iilywooii. nistillg only cji- SO, 
V. ill give you it I k Hi l 111' ice il» minty pieces 
iis were used lo l Hit he :lI( 1.1 in toys uL the 
p I to tng rn. pi i jiIhiVI\ 

You'll also mint n 1-Foot length of ■ hy ft 
I pm her For (be bases, ( ’ n I m ^-inch-deep 


slot tatiglhwise down I he middle of this 
bnmvd will) el ciresilnr SeIIV (most .srnu.II 
eimdnr-SJiw hinder nut he 14 -ineh-w ide 

slots 1 1 1 ll t will fit Lite plywood Then 

_siiw I»n pieces of :my length fol' your 
bases, El yon rio not Uwve w elreuhir suiv 
Avyilnltle, JI immberyiU'd e:m mil tills slot. 
Any shapes ill Jill will do for the single 
pieces n tn I tile bodies, Wo made bodies. of 
ilishs. I in IF li nd thrue-tjiniriiT dishs, tri- 
angles. rrE’Liitigfcs, temrdmps, Lrnijewnids, 
jiiid (| nn itnr-imioHS, M»he tin: ee filer 

piece oF eneli mie sum II enough U> knee 
n “i -tJicli-ihi'p slot on nil sides. After you 

glue LL body SID III nil'll together, hiy it OIL 
ii flat surface mm I weight it so the [Niits 
will Sn’ si|LlcTw4 together while drying. 
The finish on tilt’ toys shown 3 .h simply 
orange shellac, which drie-S qnielily iilld 


Eoch body (or head) in 1 1 Stttidwick of three 
pieces assembled with white yiue. The 
tun till eenlcr piece provides the sht needed 




To osiembfe the tops, pot r plt-fh 

letjs, an tiers, wheels, smoke stock a, or 
whatever info fhesiots in the body pieces 
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helps Liu: piccLvi stk:k lapetlieF . Instead, 
you ((mill | »:i i tt t Mil- pieecS in ( 1 1 ITcrent 
cnhii'H to iHfilii! them mure nUrjiclivc In 
ll((j very young hi si; licm-toxic \ iruut}; nr 


riluin tlie pieces In light and dnrii Innirs 
utld lls(. r n shellac nr varnish llii-ni. 

'Slip simplest. tv elV is tr5 shellac or varnish 
Elk’ [ i! y w i jmi I si iff I before culling' it. If 


THE SURVIVOR VOL. 8 

some single nr laxly jKocfs urc it loose lit. 
jusl give I Ik 1 m n second emit In tor In 
make L In'] it lil. tog-et-hcr man:: snugly. 


SOLUTION MAKES GLASS 
EASIER TO WORK 

CN LASS muy readily be Jik r d, l?oired , nr even 
J sawed tv i tli m fine-moth hack saw if l lifs 
following elution is mised (or uhc a cut- 
Liri;i fluid; 2 oz. pulverized camphor, b drains 
sulphuric e liter, and enough <J d of luirpenlmt 
to lllf a botfle. 

To bare htoPes, HlfSt drill nod ream :t hale of 
the desired size in a flat piece of fiber, anti 
fasten tlit fiber to l lie glass by means of seal- 
ing wax wilh the hole over the correct S|)ut. 
r\ short length of brass lulling of 1 lie proper 
size for a running hi in the fiber is provided 
with o shank to hi the chuck of t lie drill 
press. An opening is made in one side of Lhe 
lube a little above its lower end. ng shown. 
It the bottom of the tube is notched, thick 
glass can be cut more easily- 

IN ace the glass on the table with the jig at- 
t ached, and with a piece of ihici wood or card- 
board beneath. About a spoonful of ordinary 
si 1 iron-carbide abrasive powder is then 
poured into Lhe opening iti the side nf !hc lube 
after the tube has been lowered to (he t op of 
the fiber, bear! the press slowly and pour 



CUnis-borillfil tool with Doming llltOUglt which 
tllr ahrflisivfl and c Lit 1 1 rtf fluid nt injected 


so me o f the Siwdal soLulion in through iLte 
hole at the boring begins. In a surprisingly 
short lime, the hole will be ground through. 
When the tube is removed, a bEimk of E tie 
glava will he found inside, and (Lie opening in 
the lulw enables it to lw pushed out from 
above. Disks of any w.c may be made in this 
way for microscope work, lenses, and lhe like, 

Large show windows that are cracked are 
Sometimes temporarily repaired by drilling a 
hole in the glass and applying washers or a 
brace belli ad llic fracture. To drill such a 
bole, use the 'cutting lube in a smalt breast 
drill. Fill the lube about one- third full of the 
sol olio rt and abrasive material, a ad cover the 
opening willi ta]ie, 

Tn model work it is sotnelhue desirable In 
fit irregular places with ghsfi, acid this mpy 
bw^ai&ily accomplished by wetting si file Vtlh 
I lie solution— a bastard flic for thick glass and 
a mill file or similar cut for lllin. To saw 

glass, place a thin board on each side of the 
piece to be Cut and USc a slow stroke, keeping 
the fine teeth of the blade wet with the solu- 
tion. 



PLAYGROUND IN MINIATURE 


rOFUlAlt SCIENCE MONT Mir SPOf DM* 

1943 


TSCTEH 


SWlWO 


PAftAll.tL 


SakiD 

bo* 


SWING 


&LPD B20 5V 


huiidle 


TAbLt 


WC*|TmEH 
1 M*.Nl 

|V 


££ NCM 


CEMCl 


I>ol1 houses farmyards .ire old favorites, 
but here IS lamtlhine sicw — a toy playK rouiul 


f [ncs details 


Slops in cutting safety glass like that used; 
c-n autortinr>Lleft ure ns follows: 

1. Score the glass-,"! tong Otic iSEErlncD in tins 
rtSLial way with * #;]a.ss muiT, 

2. Lay tlie grass ou a table wltli ike 

scored line on top ami directly alHive liic 
tivlfto c^ire. 

3. Place one band. c-n tvich .side of the 
scored tijte, and pi-eas down on lhe over- 1 
hanging part until you ace or hcurihe glnns 
crack a Lon FT the cut. Of yn« esin .lecuit uni; 
section wiLn a board n.auJ iw* C-elaimps. and 
prr*’ on ihc nve rlLanglitfr portion with both 
Fill hula. 

C Turn Cb-G glass over :i-n<t sr<.ro n nt:oont] 
line e*nctly opposite thu Hirst. 

5. Repent slops 2 and. 3 to break the 
l.nyev at (tlOSS Oh lUe second side. 

e. Work tlie jrl-ass back and forth tq 
break tilt pinstlr sli««t at th-c cent<r. If it 
<loefln‘t ij;Lr1 rtadily. lay me plasa over n 
nrunlL .itwh or sod., weight rlpvri Hjk 1w.j sfie- 
tions to spreafl the i"ul. u.:l(] aeparate tlie 
plaslic alieet with d thin J'ai-or biaTle. 

To cut ' chicken ‘Wire" triads, -tiinply score 
one anrfnre. Jinil break i ei mo usual way. 
The embedded wire au;Lp;i off readily. 


Miniature loys. such us Llm realistic 
It tile playground ill lists. a tod above. Imve a 
strong 3 ]J[K‘u 3 for the younger children, 
particularly if they cun shift around the 
various objects to suit ibcmst'lvos and 
really play with Ihcm. 

The playground apparatus, lablo. bcncii. 
stooD. weal her vunc. and saml-ho^ emi 
he made easily from scraps of cardboard, 
lollvpop slicks or similar round sticks, 
and a few thin, flat .nicks nf tlie. lypv 
used u*. bandies for various ice-cold con- 
fections sold to children. A supply of 
these, a little glue, some string, -mad n 
piece of 2 by 3 ti. fiber wall board for 
the are ibe only materials required t 
and for tools U is sufTieicnl (o have a 
rasor blade, pocket knife. sunalE band drill, 
ruler, and pencil. Paiiu the appai'ntus v- iLh 
quick drving enamel or other glossy fin- 
ish,— D. W. C. 


PAFE51 SLOtS ...^ 

\ ON G--- ( 

VN yr.--vfcArr.Lft 
V' ■ ..M \ WAHL 
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This produces » smooth reciprocating mo- 
tion of the shaft, much- like a piston, the 
stroke being 1 in. Oil in the bottom of the 
CaU Is spiralled by the crankshaft to keep 
the mechanism well lubricated 

The complete drive unit j-S shown in 
Fig. 2 , portly cutaway so that you C»n get 
a better idea -of it* assembly. Bronze spin- 
dle bathings £Ford m oriel -T typo) aroused 
as slecv-es for the vertical ship ft and also as 
a bearing for the trank - 
shaft. Fig- 3 shows how 
the channel is clamped to 

flattened plates on the shaft, arid how tire lower 
boshing is mounted in a flat-iron bracket. Note 
from Fig, 4 that the bolts in the latter fasten both 
It and the dan to the wooden hast. You enn work 
the channel to shape by hand using a hacksaw, 
chisel and file, or you Can have the channel and 
crankshaft made. Thick fell washers prevent leak- 
age of Oil at points where the two shafts pass 
through the can. The oil level, of course, should 
1 h! kept below the hole in the side of the can, as 
shown Ln Fig. 4 , 

n Is important that {he block holding the crank- 
shaft bearing be rigid. Fig. 2 shows 3 way of bolting 

this, which allows It to ho relight- 
cried easily if it should Work loi>so. 

When Installing the crankshaft 
there must be no end play, as the 
face of the -fb.sk, bearing slightly 
3 gainst Ihe cl in mi el. keeps the bar 
\ engaged in the latter. It silso p 1 '"- 
I vents twisting of the shaft and saw 
/ libido, which would cause llic lat- 
ter le break. So, 500 that the set- 
screws in ihc pulley stild the col I nr 
l are tightened securely to the shrift 
011 each side of the bushing, willi- 
1 out side play. Is dosu rd, you ran 
make? the pulley 1 r»f wood and pin 
it to I ho shaft. Before I ho lid eari 
be pressed oil the can, iho upper 
cud of Lhe shaft must be threaded 
and slotted, SO that a blade chuck 
like the one detailed in Fig. 7 can 
he fitted to it after the Upper bush- 
ing and the tiller block in which it 

fits, have been slipped over the end. 

You can set the drive-head unit aside 
for the time being, and proceed to make 
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Although designed to he pedaled jffif \ 
like n bicycle, you ran use a mo- 1 

ter to run this slurdy scroll saw, f 4 ■ 1 
If is built almost entirely of wood, 
has splash-typo lulitlcaliun, ad- ™," 
justnble blade tension and other 
feed 11 res as shown uhovc 

POPULAR MECHANICS APfixL, i<>4 3 

By Wayne C+ Leckey 

FART I 

C C A RC1T Y of met? I need not keep you 
from having a scroll saw, as this, one is 
made mostly of wood. Aside from the bolts 
and bushings required, the few other pieces 
of metal needed can be salvaged, in most 
eases, from odds Hnd t-nds found in the 
junk box, If plywood is not available In 
your particular locality, you can resort to 
solid Sleek by gluing up panels of sufficient 
width. The crankshaft mechanism of the 

drive head opera lea bit a balh of oil and 
is scaled inside an -ordinary 1-qt. paint can 
of the type having a press-fit lid. Fig- 4 
will give you an idea of how it Works, A 
crankshaft, entering the side of the can, 
engages a bar, which slides back and forth 
in a channel clamped to a vertical shaft. 
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C 5 ) hOW SICJES CAM Ei IAHJ CUT f CQ nOMICMi Y 


oursc H will necessi la (O removing the 
ey und the wood bearing block, In do- 
this, be careful that the pin In the 
k shall does 310 1 disengage the bar. 
Ls are used in the -manner shown In 
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the wool] stand. Fly wood is preferred 
but solid stock can be used. Pig. 9 shows 
how both side pieces cat! be Said nut 
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economically mi n 41 by 6314 -in. panel, 
j(l6T which the two can be cut apart 
roughly with a compass saw and then 
trimmed to exact. sixe. The size of the 


rear legs in the same way as used in the 
drive head. As rn<l ■ v Ed u nl leg reach va- 
ries, the length of this piece will hove to 


opening in which the drive head ills is 
green in Pig. 1. Note that the left-hand 
side has projections above the opening, 
which set ve as stops for (lie lifting table. 
The frame 01' core to which the side 
pieces are glued and bolted is made up 
of common 2 by 4- in. material, Fig, 6 
shows (he arrangement of the pieces, 
while Figs. 5 and S detail how the rear 
legs are fastened rigidly with bolts and 
screws- The member which extends to 
form, a seat Ip hotted (r> tilt front, and 


he determined by trial, This is likewise 
true in locating the hearing bole for (ho 
Large drive pulley. For some persons it 
nsny he satisfactory if centered in the seat 
member as In tig. 8; to t l olhera ’( Jpay be 
necessary to fit an extra block as indicated 
to permit lowering Ihc position of the pul- 
Jey to a point where it is easy to pedal, 
Assemble the stand he far as shown ill 
Pig. G and Ebon slip the drive unit Into the 
opening provided for it before putting the 
opposite plywood side on t^O frame, This 


Figs, l and 4 to fasten, the drive unit In 
place, after which the filler block contain- 
ing the upper bushing cd the shaft is bolted 
flush with the tup of the plywood sides. 
With this (liter Mock in piece, you can go 

ahead nod add the blade chuck to lEic slot- 
ted end of the shaft. This consists of a hex- 
agon nut screwed and soldered to the end 
and then drilled and tapped crosswise fora 
setscrew 5.0 damp the blade as shown in 
Fig. 7, The blade Can be made self-center- 
ing in the ehi3ck by filling the slot with sol- 
der on each side of a piece of wood that is 
the same width as tho blade. 

The sectional view In Fig, TL shows how 
the large drive pulley is held to a 14-in. 
pipe shaft by two floor flanges which are 
centered and screwed opposite each oilier. 
One end of the shaft is threaded to pass 
through the flanges far enough to permit 
a 14- in, elbow to he pinned tfl tli e project- 
ing end end soldered to the flange. If yon 
arc unable to have Ihe bushings turned of 
metal to fit (ho pipe shaft, salisfaolory one* 
can be turned of hard maple and replaced 
at signs of wear, If ruetal bushings are 
used, (boy should be a press fit in the stand. 

Bicycle pedals attached to flattened ends 
of short pipe arms make 0 neat job. Owing 
to the size of the plywood drive pulley, 
you r U have to true it on the outer end of 
the lalhe as shown in Fig. IG. 
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housing,. BrUMM bushings of the type that 
worts iiscd In (.tie drive head arc used hese 
[o carry the shafn the upper boshing being 
pinned tn the block through the tEaugC end 
the lower one bustled centrally jit the hole 
with a turned wooden sIcev£. Fit Ling the 
lower bushing is done after die large 
hole 3S lined wtlli a 1 by 2% -in. metal or 
BakcEite tulie, slotted like Hie one shown 
tn Fig. 13. Tills tube, besides forming a 
well for grease to lubricate the issuing 
and lower bushing, keeps the shaft 
tracking without twist by engaging a 
cios,s pin in the shaft in slots in the tube. 
Needless lo say, the slols in Ihc tube 
must bo cut down each side exactly in 
the center, otherwise lEic pin is apt to 
hind or prevent assembly. The stinQ, 
with the croja bin oil her threaded or 
pressed into it, must l:n slipped iiis'dci 
(he tube and both inserted in the hole 
at the same time, after which the spring 
is added and the lower bushing and its 
sleeve arc pressed in the end to hold IllC 
tube in plate. The width of (he sluts in the 
tube should coital <hc diameter of (be cross 
pin. Note that a thick felt washer is pm- 
vided between the bushing and the metal 
plate which holds the former in place, to 
prevent oil from being thrown out through 
the shaft clearance in the plate. The upper 
blade cliuck is made the some way the 
lower one, which whs described previous- 
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By Wayne C„ Leckey 

i'Aivr ii 


Situ 


C ONTINUING construction of your foot- 
powered scroll sn^, you moke the 
bliide-Lcjisron unit, Fig. 12, next. This, is 
adjustable «p and down in the arm so (but 
the tension on the Made con he varied to 
suit the sb.g being used and thereby reduce 
breakage. A record of Ehe tension found 
best for each blade can be indicated on (be 
side of tFie unit by marking on U across the 
top of the- frame. These calibrations wtlE 
toll von how much to raise or lower the 
unit when changing to a finer or coarser 
blade. Fig, 14 gives the steps in making the 
wooden housing of the unit. Tull begin 
with a hardwood block 3 by 3 by 7 in, A 
line is drawn down one si dp and across 
b(?1h ends to mark the poinls for boring. 
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As it. is important lliat the lioles be in line 
centrally through the block, a drill press 

is preferred In boring them by hand, af- 
though the Intler can be done fairly accu- 
rately if you are careful to keep the hi I 
rtmnmg- os straight ns possible. Bore the 
lop hole 3 in. deep, then turn the block end 
for end, and will] a 1-in. bit, bore lil rough 
to meet the first bote. Next, groove the 
rear edge of the block, to take iho hold- 
down* after which (he upper corner is 
notched according to (he dimensions given 
In Fig. 15. 

The cutaway sectional view in Fig. I > 
shows wlrat the tension mechanism looks 
like when Installed in the couplerborcd 
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|jr, tho Find of IN shnFt being threaded for 
She nut he Fore Hie shnft is Installed in the 
bousing. 

A turn of ft handwheel damps ihe unit 
stcyrely ter the Sim. This can he made of 
wood Find fitted with a carriage boll to en- 
gage nil embedded iiut in the opposite side 
mb shown Ln the lop view of Fig- If* 7. he 
completed unit most bn mounted in the 
arm so ill Dt the upper chuck will he di- 
roe Lly in line with the lower one. You C-an 
do tills best by clamping the unit IclTl- 
potftrity in pbee with ft C-elemp or n 
handscrew and checking it for alignment 
with ft square held along the underside of 
the arm. When centered, the frame core 
piece ft tong the top of the arm is fitted and 

bolted in place behind the unit and filler 
blocks or plops arc glued between the sides 
at the front. See top view, Fig- 15. 

TN work ho id -down, Figs. t5 and 16, is 
improvised from nn okt tabic fork having 
the t eenlar Lines removed. It is soldered 
to a disk slot Led crosswise, to per- 

mit the he Id -down to be adjusted to what- 
ever slant the table may be lilted- The fork 
mid disk are held Jo ft wood shaft by ft bolt 
blade guide. Several of llicse guides will, 
be needed to ftccommodftie blades of vari- 
ous thicknesses. You can make thorn eas- 
ily from lA-in. carriage holts by slotting 
the heads the required depth with n hnck- 
saw and then closing the slot slightly by 
pecrtinR it to suit the blade thickness, A 
tnumbnut fitted as shown in Fig. 15 servos 
to Er*ck the hold-down »t ihe destin'd height, 
and w?ik applied to both the shaft and the 
channel In which il moves will make it 
slide easily. 

Making the trunnions for the tilling ta- 
,b1e will require the use of a Is the, ft? ft 
groove must be turned In them to take 
guides on which ihey move, ftalh trun- 
nion? can be hftd from one plywood disk 
by sawing it carefully in half after turning 
to size. Note in Fig. IS (bftt the bolt slots 
through the trunnions must be cut on op- 
posite sides of the crnlerlhie to obtain right 
and left-hand units. Use bftrd-prasscd 



board from which to turn a ring to fit the 
trunnion grooves nicely and then screw 
3-in. segments of the ring flush with the 
tup of the frame at the front and bock as 
sh own in Figs., 19 and 20. Mottae that the 
square heads of the trunnion bolls are em- 
bedded under the guides before screwing 
the latter in place. A wing nut and washer 
arc provided on each bolt lQ lack the trun- 
nions in position, Wax applLfd to the trun- 
nion grooves and the guides will make the 
table tilt smoothly. Plywood is preferred 
to solid slock for the table, os it will stay 
fiat. Il is JLllHchcd to the trunnions with 
cleats as shown In Ibe Upper detail In Fig. 
IS. You will have to do Ibis, of course, 
white the trunnions are in pIacc on the 
guides- The recess fur the metal table n.- 
Eert LS formed easily by pressing a turned 
ring in the hole ftS shown in Fig. 17. Here 
you also can see how the frame extensions 
provide stops to permit returning the ta- 
ble quickly loa horiiontal position. Where 
it is desired to have the table so it can be 
lilted 45 degrees to the left also, the slops 
cun be cut off. With this arrangement, the 
clpmping-bolt slots arc extended and the 
trunnion Indexed 90 degrees lor rapid, 
setting. 

If you ftee unable to buy ftn endless V- 
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FPOMT view SnOwiNG- TABU? lufirlC. IbvnniO** 


belt long though to reach ibe drive pulley, 
you can report to round leather belting or 
even sash Cord, Applying belt dressing if 
slippngo develops. 


Popular Science Monthly august, ms 


NOVEL MOTOR OPERATES ON STATIC ELECTRICITY 


A MOTOR that rims on sialic elec- 
tricity is nn electrical novelty con- 
structed by a Morris, Minn., experi- 
menter. Fortes of at J met ion and re- 
pulsion operate ns in con veu tional mo- 
tors, except that nn electrostatic I'udd 
replaces the usual electromagnetic field- 
When power is supplied by ft static 
machine of the type found in Jngh- 
school laboratories, I be rotor spina fti 
200 revolutions a minute. IE the motor 
is connected, instead, to an ant Lima 
and the ground, it will run on atmos- 
pheric electricity during a storm. The 
builder suggests that $hl:Ii a motor 
might find practical application .in a 
metef for measuring static electricity 
in the atinosplicre. 
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tap, two 1.5- volt dry cells 
(connected in series)* two 
cheap laboratory lest prods, 
find an inexpensive mllliam- 
mefcr< A G-1G mil H ammeter 
was employed f or the detector 
shown, hut one with higher 
readings is preferable be- 
cause the readings are often 
near the 15-nillliamperq 
mark. A small rheostat can 
be placed In series with the 
ml 11 [ammeter to reduce the 
readings. If preferred. 

The parts may be mounted 
in any convenient way pro- 
vided the connections are 


W ITH tins homemade electric lie de- 
tector, you can mystify and enter- 
tain your friends by exposing falser 
hoods. Hundreds of tests by the writer have 
proved Us meter to Indicate correctly about 
eighty percent of the time, and that Is 
sufficient to get a lot of laughs at any party. 
The cost need not exceed $2.50. A three - 
element radio tube (No. 45) is used In the 
circuit. The other parts required are a 
socket, 4 5 -volt "B" battery with a 2 2 Vs -volt 


made as shown, it pays, however, to design 
the box or cabinet so as to look as Impres- 
sive as possible for its psychological effect. 

The 45 volts applied to the plate of the 
tube through the miLllammeter are enough 
to produce a current reading of about 10 
miillamperes. By holding one of the test 
prods in each hand, the subject connects the 
22 Vz- volt tap of the battery to the grid of 
the tube. As the pressure of the hands upoa 
the test prods increases, the resistance at 
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this point decreases?, thug permitting a 
greater flow of grid voltage. This causes a 
higher m El Hampers reading, which Indicates 
increased tension on the part of the sub- 
ject. 

Not the slightest hint as to how the tie- 
Lector works must be given to the person 
being tested. Ho or she should merely be 
instructed to hold the metal end of a teat 
prod In each hand with a light, comfortable 
grip. The box should face the questioner SO 
that the other person cannot see the reading 
of the in 111 [ammeter. 

One way of using the device is to tell a 
man to write down the names of five girls. 

Including that of Ills wife or sweetheart, He 
ia then to answer ''No" to each question, 
such as "Xs it Ruth?", "Is It Grace?", and 
so on. Involuntarily he will grip the test 
prods tighter when he says "No" to the 
right name* Another idea is to have the 
subject hide an object somewhere in the 
house, unknown to you, Then namo the 
different rooms to him and watch the dial ns 
ho says "No" to each question. 

Other similar experiments can easily be 
devised* Bear fn mind that the questions 
should ho planned In advance and asked 
fairly rapidly so ns to catch the subject un- 
awares and startle him sufficiently to make 
him, grip the prods tighter in his effort to 
control himself and lie convincingly. 
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Boring Tool Adjusts to Varying Diameters 
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NOW EXPLAINED BY 
SIMPLE EXPimiM ENTS 

POPt/WR sciENCi: WOWTMI.V November, 1933 


lidding Et In n fcriRlU lip In. Soak Hardily at ?l piccr: of 
white |)a-pcr (ifnm wliicli hn'-'C drawn ,hkI colored the 
Ii.i; u r c- soon ,n Loft- Thou when you la*k st tlw waL3, Eta 
ehosl .mucins v-itlt lionCI ftccci a.nJ! Ulg aku.1] while 


PUUPL t 


After being lonked at steadily for a lew 
momenta, l lie ghosts of flic pictures will 
appear on the svn.Il as a yellow oUi c:kr-ji , 
svliite i v L r i, r t green ground, and blue sky. 
The other figure tvLEl show a green Lree, 
red bn an, ami the rainbow in its correct 
order of colors, 

Psychologists have proved that these 
after images can, occasionally, be retained 
hy Hite retina fm 1 a surprisingly long time. 
For example, let US suppose that one who 
was f rigl i Coned l>y the graveyard spook 
had recently sa ? n a human figure sil- 
houetted in black n gainst a Sighted door- 
way, liwrperimcms show that it would be 
possible for him to carry this after image 
in his eyes and to see the same figure as 
a white ghost against the dark trees, 

One experimenter saw (he after image 
of an object on the wall of his room oei 
awakening from ;i whole mght’s iznintcr- 
rugged sleep. This makes it easy to ex- 
plain how people wake up and sec ghosts 
moving about their rooms, leaning on the 
foot of their beds, or peering Sn at l lie 
windows, Each ghost is the after Image 
of some person who may have been seen 
against a strong light several hours before. 
An other interest Eng experiment, explains 
the type of ghost seen when one carries 
a candle about in n dark house. 

Hold a lighted candle two or three 
inches before your nose and move it slow- 
ly from side Co side. In a short ( ini e you 
will see l ho network of finely branching 
Mood vessels on your eye's 
retina, outlined against zt duil, 
rrd background, Also you will 
sec near the center a Eight 
5[»t. This 18 the fovea, or 
point of most dislinct vision. 

1 tow easy it would Ire for an 
apprehensive person carrying 
a candle or small lamp, < 0 
perform Ihis experiment un- 
consciously ami in mistake 
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on wrilsiig | taper will) a [jun ami jci 
filnck ink. Till in Hie black parts 
carefully and then wilii w;ix crayon 
or water-color, make the hood red. 

'Jo see I he ghost, hold I he drawing 
in (he light of a white elect l ie bulb 
and stare steadily at Lhc skull's nose 
for fifteen or twenty seconds, d'liuii, 

quickly looking away, state fixedly 
at a white, dimly lighted wall, 
lit (wo or three seconds, you will 
sec a pale greets hood appear, to be 
followed by a white skull. After 
three or four seconds, (he vision 
will fade away, 

'Lhc preen color on Liu; ghost’s 
hood is due to the fad that pro- 
longed staring at (ho red hood tired 
[lrc retina so it became temporarily 
Jess sensitive to red. As a result, when you 
luok at the wall, the retina responds only 
ebs complementary color — green. 
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whi r 


C-REE M 


RLD 


to i lie r i 

Similarly, tile black skull rests the re- 
linn and make? iL more sensitive _ to the 
rellr-cl.ed light from I In; wall which no 
enrdiiigly shows von the black pattern in 
lhc while, ghostly out litres of a s[jceter. 

Now trace off and color flic outline of 
I he two pic Lures seen in the first columns. 
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PROPELLERS 
WHIRL UP TO KITE 

Kite propellers of balsa wood nr ms y 
yl her very lighL wood will greatly increase 
the rnlercsl of kite Hying. These propellers 
may bo of any convenient size. A propel- 
Irv (i m. tong with (lie blade approximately 
M in. wide lias been found generally sat- 
isfactory. 

A hole is drilled lit (lie center of (ho 
propeller for Hie kite siting. When the 
kilo is in the air, the end of the string can 
be passed through the licit, fl«(l the wind 
■\-i i 1 1 twirl tlic propeller and tarry it rap- 
id! v up flit 5 1 ring (o Llie kite, where it 
will continue to rotate as long as the kite 
is in tin: air. A series of propellers may he 
sent up lo the kite until their weight be- 
copnes. l oo great.. 

Another wny of using then! is to place 
knots i : i the kilo string at, say, lOO-ft. in- 
tervals- Use our propeller between each 
]iair id knots and place a small glass head 
between each propeller and the knot ahead 
of it. As the kite string in unwound, each 
propeller will twirl rind follow up to the 
lies l knot, where [lie bend will act as a 
thrust, bearing. The kite string will have 
a unique ami attractive appearance with 
propellers whirling nl spaced intervals 
along pi, especially if the propellers arc 
brightly colored with cither enamel or 
lacquer — W illiam E, Galrheatji, 

POPULAR SCIENCE MONTHLY^ 

August, 1933 
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creati Nq a qiioat' 

Lool:ii3R Htn.lJJI y fl.1 a moving C.Uidlf will jrive you nn image uf 
Lise r v«'« rutirrtl and foviM, as nren iM riplit. T lie lovun 3s tike wltits 
Jol. Seen in n Jim light, Liu; r^vea nnd ::iny btCojlLC a g.hwt 


flic fovea for a dimly Seen 
head with .wine of Lhc blood 
vessels fuming the folds of 
a. cloak. Doubtless (his is the 
secret of the ghosts seen tn 
old " haunted"' houses. 


POPULAR science monthly December, 1935 

HAND VISE FOR HOLDING SMALL PARTS 


S MALL olijecls such as jewelry or parts for 
models may he held conveniently in a 
homemade clamp or hand vise like Unit shown 
in lIlc accompany] tig illustrations, This usttul . 
accessory can be turned on a Infhe or shaped ' 
by I hind, A gn-nd sKt is 1 jd sir. in diameter 
mini G in. long, but this may he varied ns tie- 
sired. The hand around the middle may he 
tin, brass, or any thill metal % hi. wide and 
long enough Lo RO around the damp. The 
wfdiie is made the same general sllAlie ns the 
end of the clamp, but the slsh; and thickness 


will depend on the amount cut out. IL is, of 
course, advisable to linn cute cud of the damp 
with felt or leather lo protect the piece being 
worked upon from any (longer ol becoming 
scratched.-- IV eh, G. Lac key. 


Popular science Monthly slptj?mulR, mi 

PLAYTABLE KEEPS TOYS OFF TI IE FLOOR 


Mm nuns who fire tired of ihe evtila st- 
ing task of picking up toys smdural all 
eivcir the house will welcome a play-table 
like tins L illustrated. There von A tie so 
many toys to pick up and it will reduce* 
to some extent, the laundry w<uk on club 
(Iron’s ] if Li y clotheS- 

fbe fable is of (he simplest. construc- 
tion, and only four sisci <if wood will In: 
needed, The light, which is one that can- 
not he knockei! over ami is [here- Lire en- 
tirely safe, makes the [able useful on dark 
days and iri (lie evening. The wire may 
have a small rubber hose slipircd over it 
as a ei additional safety precaution. The 
rim around bo(h ihc La lilt (op and I lie 
storage sEielf keeps the toys from hiding 
or rolling off-— “D ona i,D W. Ci.akk. 
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Tltc upper framcH(/r& of 

ifsif Citi-y-ltirrtttriit; SftUil 
box i.1 jl’jsi in £ f f her ililh 
bnfi.1 ft! I hill fhi' jinril.7 
rrnrj- fir tfirwonlfiul rind 
I /lift in tf re bottom nf if sc 
box for compact sforajtf 
during winter. 
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■'loi’k, 4 r -£3 r ' long, The top end of 
cadi | mjjU e s notched to form a 
shoulder pin which the roof rests. It 
fs necessary lo cut this nolch l v wide, 
v.' her ms the pieces of stuck used for 
■lie roof are only Y\ ! ‘, otherwise, the 
iriof frame which is Y** shorter than 

i hi 1 inside length of Iho box could not 
he ! ti Led over the four posts, The 
roof frame is made short in order that 

ii may he folded and placed in the 



BACKYARD SAND BOX 

THE HOME CRAF1SMAN Julv/August; 19 37 


E VIiRY y minister l i krs to play in 
a sand pile hul without some 
send of sand In »x he cannot al- 
wuvs I lave his wish granted. t hr 
srmd box presented here rs the real 
solution to the problem because it 
brings a miniature seashore into (he 
backyard luit prevenls the srmd from 
ln-mg scattered about, 

Special features make this sand 
box Ftfmve. life average. Short leg^ 
keep the box of! the g rass. a canopy 
overhead ofTer? pmteriiuii from (he 
mmi. and the on iisli 1 1 l' [ i 01 1 is such that 
the posts and rummy f rauacwork nun 
he taken nprirL and laid iti the bottom 
e i f (he fmx for compact storage of 
the entiie unit during winter, 

'tlie construction is started by cut- 
ting the two ends and j?ide pieces of 
Ihc- Ims, ISuLt i i d nl s with selects 
y L -PE hold f h is frame Lot; el her. r J he 
I mi I in in is made of 1" x f T r t inline ant! 
rjrnnvc slock fastened lo the bottom 
with Jdi I nails or I j/t" flat head Screws. 
3t is ad visible In use screws in place 
of nails |o withstand I ho weight of 



sand and the youngsters playing in U, 

Tight pieces that form the legs arc 
cut (n shape and held [o (lie (tox with 
1 y /\ ! No. 10 flat head screw?. The 
holes that are tn take the '/Y liL>lts. 
which will hr used to fasten the posts, 
In tin- box, are located as shown in 
die drawing. These I jolts evil] also 
reinforce tin: legs to the box. 

IY.&ls are made of 1^4** square 


h-i.x fiir a Ji ii] Kiel sUira^c. A hole 
is bored for (Ik: holts, as shown In 

the detail. The lower end of cadi 
| nst lias two fi/ r holes to take the ’4 ** 

bolts that hold it m place. These 
holes are bored in the center, 7' and 
(j r respectively from the lower end. 

The frame for the roof is made tip 
in two seel ions, hinged rL the center 
joint. The sides of these fnuncs arc 
cut as shown. The angle of ihe ends 
is -6ft degrees and may he cot on the 
eirculEir saw. Pieces that foiTid (he 
lop or ridge ol the frames arc }{\" 
slock, ,Y r wide and 4’ 1(T Jong and 
are fastened to the sides with 1 f// 
No. S HelL head screws. 'Hie cross- 
pieces forming the lower edge of the 
frames Eire made of ihc same stock, 
4 long, and are fastened inside 
(lie sitle pieces. The lower edge of 
these pieces may be beveled at an 
angle oT ll degrees in order to con- 
form with the lower edge of the side 
pieces. 1 leveling may be done on 
a jointer or circular saw before 1 
assembly, or it may be done with a 
plane after the frame is put togelhei 
A VV hole is bpretl in each of tlie 
Adc pieces to kike (he holt that fastens 
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llie frame to the i*osls. The corner 
braces are cut to slmj>e from [lie (/' 
x 12" pieces amt are fa belied to Liu- 
(fame with J. \i" No, S worn! screw?. 
The recesses for l he 3* hinges are cut 
in each frame. 

While cut ling (he benches of * i " 
stock cut the \Y\" x D'O notch 


which is made in each corner of the 
seat to fit around the post. The seat is 
fastened to the uprights with screws. 

The color of paint used may vary 
to suit ihe individual craftsman hut 
a suggestion is to paint eiN tire seats 
red and id! other parts green. 

Awning cloLli is stretched over the 


frame and secured with small copper 
lacks. It will lie necessary to cut nut 
the dot It around the hinge recess 
after it has been fastened to the 
frame. The hinges are put in place 
after the roof has been covered* 



Used either at A child's plflj'l'cvnc fir as n t«i llOU*e, (lilfl fauitdlrij! 
aiftiii a quaint touch to Buy ftarrien, The e on Stm c t i sn La- ihO^'iL *t IcEt 
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To na-OLiiplish this. Lake a sheet of earth 
board and through it slick a number <it 
large thumb larks in such a way (list each 
of (he painted objects enn be rested lightly 
on three or four sharp points as shown in 
Ihe illustration below. The points will 
leave no i race of i lies r contact, am!, llte 
Liir enn circulate all a round to faciliLulc 
] he drying.— K b .-ink W. Behtlett, Jft. 
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January, 1933 

HOLDING SMALL OBJECTS 
WHILE PAINT DRIBS 

Wjl&'h .drying small (tarts that have 
been varnished, slid hi eked, or painted] it 
is always hard to find a convenient place 
hi sc t them so th ;iL Llioy will not be perma- 
iH'SUly marked where they come in con- 
tact with the surface on which they re-i. 


Tin, I III? lacks pusiiEi) diOisj!'h cncdbonrd su|:- 
I i,i 1 1 Safiall, freshly ^AniLlcd qk while iliyi-im 
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HUNGER IN AMERICA 
By Kurt Saxon 

Last week PBS aired a weird program 
entitled '"Hunger In America". It was weird 
because not one of the families shown as 
examples of hungry Americans were 
destitute. They all had living quarters, some 
had jobs and even Sand and each had the 
money or food stamps which should have 
provided them with a more than adequate 
diet. 

The commentator was in full 
sympathy with those hungry people and 
lamented the fact that nothing more was 
done. 1 watched this bizarre exhibition of the 
helplessness of the otherwise able and heard 
the pity of the "there but for the grace of God 
go 1 crowd". J harked back to tales of other 
starvelings. 

In 1845 the Irish potato blight raged 
and hundreds of thousands starved in the 
resulting famine. YcL it was found that on 
farms where whole families had starved, the 
barns held corn, oats, rye and barley in the 
cattle feed bins. 

In France and Belgium, millions were 
starving after WW 1. America sent boatload 
after boatload of corn and the people were 
insulted at being sent food for horses and 
cattle. 

Stalin deliberately starved millions of 
kulaks in the '39's. When his henchmen 
moved in to cart off the bodies of the 
rebellious farmers, there too, was found 
plenty of grain in Lhe feed bins. Of course, 
the livestock had been eaten but the 
livestock's food was not considered fit for 
humans to eat. 

That people would starve to death 
before eating corn is a misleading concept. 
Had the corn been ground and made into 
cornmeal mush those people would have 
survived. But they simply didn't relate to 
corn as food. 

Of course, you've heard of the African 
Bushmen and the Australian Aborigines. 


They can thrive where Europeans wouldn't 
see any food at all. But that is an extreme, 
The point is that people tend to see as food, 
only that which they are accustomed to 
eating. 

The people on the program were 
accustomed only to prepared foods bought at 
the supermarket. One couple with four kids 
got $390.00 a month in food stamps. The 
man was an auto mechanic who had quit 
work since he couldn't afford his wife's 
medical expenses and his loafing w r ould 
entitle her to Medicare. 

They had four children and lamented 
the fact that the $390,00 in food stamps were 
all used up before the next month's dole. Oh, 
you know food prices today and how $390.00 
for a family of six doesn't go far, I don't 
suppose they spent every bit of it on TV 
dinners and in the deli section. Nonetheless, 
to a Survivalist family, $390,00 would buy 
about four months' food for six; maybe more. 

That reminds me of 1976 when i was a 
bum in San Francisco, I was living in a 
$10.00 a week sleeping room and worked off 
and on as a fry cook and a freelance house- 
painter, For a no-sweat $5.00 a week I was 
selling my blood and so contracted infectious 
hepatitis. 

That's a very debilitating illness and its 
effects last about a month when not fatal. 
Anyway, I was barely able to get around and l 
couldn't work. I wasn't hospitalized since 
the illness wasn't communicable except 
through dirty needles, as in mv case. But the 
hospital gave me some pills and arranged for 
me to get welfare. 

To a single person with what 1 had, 
short term, the welfare people paid my rent 
and gave me a $6,00 food voucher each week. 
With that food voucher I bought sugar, yeast, 
cheap fruit, margarine, pinto beans, bacon 

ends, corn meal, raisins, rice, canned milk 
and odds and ends. Quite a box of food for 
only $6.00, even then. 

I had a hot-plate I'd bought earlier in a 
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Salvation Army store for a dollar and odd 
pots and pans. One of my favorite dishes was 
rice and raisins and canned milk, Delicious, 
nutritious and cheap. Of course, $6.00 
wouldn't go that far now, but I'd do just as 
well on its equivalent today. 

Notice, I didn't buy any prepared food, 
nothing in cans or ready to eat The sugar, 
yeast and fruit was for booze 1 started in 
several one gallon wine bottles, l ive days 
later and from then on J had all the booze i 
wanted and just as good as store-bought. 

Another group interviewed on the 
program was a farm worker who had 
fathered fifteen children. He had a wife and 
eight children living with him. His wife was 
preparing boiled baloney and rice. I hey were 
hungry. 

Yet, he was shown plowing around 
onions and some kind of greens. The 
children, strapping, albeit ill-favored, were 
shown in tire yard. Behind them was a great 
stand of weeds. Now, why didn't the man 
use from the field he was cultivating, as was 
his right? Why weren't his children 
cultivating a garden? 

These people didn't want to be hungry. 
Obviously, he spent his food budget on food 
which was cheap enough but too expensive 
to supply ton. people. But again, why didn't 
the man have a garden for all those 
children to work? 

Naturally, the narrator never 
mentioned the fact that too many 
children born to incompetents was a major 
contributing factor to hunger; and most other 
social and economic ills. 

The farm worker and his brood were 
in Alabama but I've seen the same thing in 
Appalachian coal country on other programs. 
Run-down shacks with whole families of 
unemployed adults and their many children 
loafing on the porch. No gardens! They 
were hungry too, as the narrator of that 
program gloated in an attempt to make the 
viewers feel guilty. 

Another family in ''Hunger fn 


America" was Mexican migrant farm labor. 
The father was heavy and the others were 
sturdy- looking. Of course, they wouldn't 
have much choice in food from the fields, 
since stuffing oneself with cucumbers for a 
week would hardly make a balanced diet. 

1 suppose they also had inadequate 
living quarters and kitchen facilities. Maybe 
they didn't even have a super- market close 
by. Even so, they could have bought masa in 
bulk for making tortillas, and pinto beans by 
the 25 pound sack, and with gleanings could 
have eaten as well as if they were earning 
they equivalent in Mexico. But as it was, 
they didn't speak English, migrant labor was 
their lifestyle and they had chosen, directly or 
indirectly, to live on a day-to-day basis. They 
simply lacked the adaptability to make that 
lifestyle as efficient as it could have been. 

Another family on the program 
owned a dairy farm. They weren't doing 
very well at it so they were hungry. But with 
even a small dairy they had milk, and from 
it, butter, buttermilk, cheese and yogurt. 
There were no chickens in evidence, 
although several dozen could have lived off 
spilled feed and undigested grain in the 
cow lot. Why weren't they supplied with 
chickens and eggs? Where was their garden? 

In all these cases there was no reason 
for hunger. But each family w ? as too ignorant 
of food, as such, to prepare nourishing meals 
from cheaper, more basic ingredients* 
Instead, they unrealistically paid others to 
process their foods. Consequently, they could 
afford only about a third of the food they 
would have had, had they processed it 
themselves. 

A while back 1 read a Reader's Digest 
article on hunger in America. Their 
argument was that there w^as rto reason for 
hunger here, as I've pointed out. But their 
idea was that those who weren't eating as 
much as they needed was because they didn't 
know where to apply for more aid I 

What amazed me was that neither the 
narrator of the program nor the writer of the 
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article considered educating such people in 
simple home economics. Knowing how to 
cook and knowing what foods give energy 
would have enabled them to shop for foods 
which would have been cheaper but more 
filling and more nutritious. 

Several years ago this idea was brought 
home to me while watching a local San 
Francisco news story on malnutrition among 
the aged there. Featured was an old man on 
a fixed income who ran out of food about a 
week before his next Social Security check 
was due. 

He was shown cooking his supper. 
His main course was Canadian bacon, hi case 
you aren't familiar with it, it was in a roll 
rather than slices. It cost three Limes as much 
as regular bacon. He was buying gourmet 
food on his income from Social Security! 

That's the problem with the 
families on the program. They were buying, 
in effect, gourmet food on welfare budgets. 
No wonder they were underfed and 
malnourished. 

Most of us have seen people paying 
with food stamps for TV dinners, steaks and 
other highly processed foods. They just don't 
know how to buy food. All they know about 
food is what they see on TV. If they can't 
afford it; if they spend all they have on what 
intelligent wage-earners can't afford, no 
wonder they're hungry! 

Bui the bleeding hearts would only 
have us give them more money. For them 
to eat like they must if they can t economize 
like the rest of us, we might as well give 
them all food vouchers lo take all their 
meals at fancy French restaurants. It won't 
work. As Ihings get worse, they'll starve. 

More rational sympathizers might 
suggest TV programs (hosted by rock-n-roll 
stars, Jim and Tammy Bakker and sports 
heroes, to keep their attention) 
demonstrating the buying and preparation of 
inexpensive and nutritious foods. Of course 
this would have to be on PBS, which they 
never watch. Otherwise, the makers of 


Captain Stupid's Sugared Breakfast 
Crunchies would protest, along with ah the 
other advertisers of the equally debilitating 
carcinogens and brain-rotting delectables 
morons have been sold as staples for years. 

The point is, millions of Americans 
are so ignorant about food that without the 
media they wouldn't know what to eat at all 
And with the inevitable rise in food prices 
and cuts in welfare, those millions are going 
to starve. 

But that's not the half of it. Next time 
you go to the supermarket look at the 
foolish people with their carls piled to 
overflowing with expensively packaged 
foods hardly fit for human consumption. 
One doesn't have to be a health nut to 
shudder at what most of that does to the body 
and brain. Most people who make good 
livings don't know any more about staple 
foods and their preparation than do the 
welfare morons. 

This is because, in our prosperous 
culture, food is usually taken for granted. 
Urbanites really had no time, and seldom the 
facilities for preparing foods from basic 
staples. Also not too long ago, food's 
cheapness, even processed and packaged, 
make it impractical for the homemaker to 
process staples. 

But now, with the rising costs of food, 
energy, packaging, etc, food has become a 
major budget outlay. Therefore, it is 
becoming more practical to buy in bulk and 
process one's own food. But since Granny 
baked bread weekly, made sausages in the 
fall, had a kitchen garden even in the city, 
and distrusted canned foods, people have 
suffered a kind of cultural amnesia 
concerning food. 

So people are hungry in the midst of 
plenty. And fewer people are left to pass on 
the basic techniques to fewer people who care 
to learn them. 

I was fortunate in having nothing but 
peasant ancestors who were too poor to hire 
commercial food processors to prepare thcii 
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food. In my misspent youth I never 
hungered because I knew food and how to 
prepare it, 

t his ability really came in handy when 
1 had the accident which damaged my hand 
and left me nearly blind for months. In 1970 
1 was getting $87,00 per month County 
Welfare. My litlie apartment cost $50,00, 
leaving me only $37.00 a month for food and 
incidentals. 1 spent less than $5.00 a week on 
food and ate better and tastier foods than I 
had when I could afford anything I wanted. 

Most of the processes I knew and 
developed then are in SURVIVOR Volume 
I; They will guarantee anyone an abundance 
of nutritious food for about a quarter of 
today's food prices. This book is the most 
important in my whole line and could save 
you enough to afford alt my books and tapes 
with a couple of month's savings. 

Many of the processes are shown in 
my tape, "The Poor Man's James Bond 
Strikes Again". The information was given 
there to illustrate the fact that the embattled 
Survivals can hold out almost forever with 
the right kind of food supplies. Without 
such foods, any survival program may fail. 

Unfortunately, less than half my 
subscribers have bought Survivor Vol h 
Some take pride in having stocked up on 
"survival foods", a snare and a delusion 
which will doom many. This is because such 
foods are simply stored. They don't increase 
in food value as do grains used for sprouting. 
They need no processing except for adding 

water. 

They also cost up to ten times what 1 
recommend and are not nearly so good 
tasting or nutritious. The worst thing about 
them is that the Survivalist doesn't learn the 
skills insuring survival on a long-term basis. 
Without such knowledge and skills the 
"Survivalist" will be useless to his neighbors 
and so may be driven from the community 
when his supplies run out or are looted. 

On the other hand, unprocessed foods 
are the last items a looter would want or 


would even recognize as food. Not nearly so 
portable and loo table as the neatly packaged 
and labeled meals like Mountain House 
Freeze- Dried Foods, for instance. 

Another class of Survivalists are those 
fixated on weaponry and personal defense; 
and maybe offense. That type saddens me as 
they are incomplete and also contributes to 
the negative side of Survivalism. 

The media image of the Survivalist is 
a camouflage- clothed dingbat living in a hole 
in the ground and waving guns at everybody. 
J made up the term and that's not my 
definition. But ail too many of my readers 
seem to try to live up to it. 

But the arms-crazy type won't make it. 
Banditry is self “defeating. Say you take food 
by force from one, two, maybe thee families. 
Logic and the law of averages should show 
you that you're only working your way to a 
real Survivalist who will destroy you. 

Bandits are just as dependent as any 
other losers. You must be self-sufficient in 
many areas in order to survive the coming 
collapse. And self-sufficiency in food is the 
most basic and most important survival 
skill. 

Surprisingly, self-sufficiency in food is 
the simplest and also the most profitable 
survival skill. As shown, it will take care of 
you now and save over half your food bill. 

When it becomes an absolute necessity, you 
will be among the most valued members of 
your community. 

So sure, there's hunger in America. 
There will be more and only those who have 
become independent of the food 
conglomerates will be prepared for a future 
which will doom millions. 

Popular Mechanics June, 1902 
Europe has a population of SSMT’O'-OdO 
so nisi Asia. 835,954,™* Africa, 163 , 953 ,- 
dot; 'America, isr.7M.fXX); Australia* 

339,000: Oceanic Islands* 7,430,000; polar 
reffiotu, 80,400; total r 479,7^3*4™* Tlie 
name continent* and islands have an area 
of 53,831,6*4 vfiitrc miles. 

World population in 1996? 

5,800,000,000 


! 
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Fruits , Vegetables, ami Crains 
Thrive and Ripen Without Soil 
In Jests !o Increase Production 
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P ICTURE nodding heads of wheat ripening under 
blue artificial suns, their roots growing not in soil, 
but in water; or tomatoes, producing 70Q,0tKJ' 
pounds an acre, growing in excelsior and water; or 
orchard and forest I rocs thriving without benefit of soil. 
In [lie laboratories and greenhouses at the University 

a dozen kinds of plants ap- 
concli lions duplicating those of 

itii a few 


C'd of California I saw, recently, 

l&jjg preaching maturity, in 

nature, from the north [>ole to the equator, w 
synlhetic conditions added for good measure. 

Trees, which already have home fruit, were growing in 
garbage cans, their nourishment taken from water which 
is “fed” once each week from a bottle. Sequoias, held 
upright, by corks, were reaching Lheir branches (award the 
sky, their roots spread out in shallow pars. Sunflowers, 
tomatoes, potatoes, carroi$, barley, and wheal likewise 
!?’KV have been grown on these “water farms,” and produced 
lush yields far beyond the dreams of dirt farmers. 

Some are exposed to natural sunlight and grown at or- 
i L ' rlinaiy temperatures; others reach maturity under the 
glare of synthetic suns, their roots held at one tempfera- 
>1 . turc, their heads at another. One plant is fed one diet, ils 

; \ neighbor thrives on quite another. Prom those, controlled 

i,.Vj lights, diets, and temperatures, some surprising results 

I have been nt tallied. 

Take wheat. In the miniature wheat fields, housed with- 
in glass show casus in two aluminum-waited basement 
m laboratories, Prof, A. R. Davis needs only to turn a 

JiS switch, and breezes fan the growing grain; he lurns a 

jib second knob, and the temperature rises to 1 10 degrees or 

££jj falls to freeing; he adjusts the air intake, and the plants 

are subjected to the aridity of a desert or humid ocean 
[MM breescs. 

As for sunlight, he can produce not one but a dozen 
MrH suns, ranging from blue through natural sun tight to bright 
red. These, shining from brilliant lamps ranged around 
the show cases, may “rise 31 singly aL different times, or all 
1 » together, and cast Llicir glare on the grain until (he scion- 

V ' list decides that the green blades have had enough for the 

day, Ordinarily, the day commences for these incubator 

■iplnnts til five o’clock in I he afternoon, and the suns 4 'sel” al 

1 nine in the morning- + 

These phenomena Hire not natural, 3>r, Davis explained as I 
observed the blue suns beaming on several trays of sturdy wheat. 
All arc synthetic products of scientific ingenuity to catch nature 
off her guard and wrest from her the secret of plant growth, 
What I saw was literally a scientific I bird degree. Intended to 
elicit the secrets of life processes in the plant world. 

"Such strong-arm methods,” J>r, Davis com men Led, "are es- 
sential if man is ever to understand and control his fundamental 
food source,- the plant kingdom.” 

Nature never reveals these little-known facts. Soils vary from 
place Eu place and from season In season; the climate of one 
year is never exactly Hie same as it was the year before or as il 
will be the next ; intensity of the sunlight changes; the hu- 
midity of the air rises and falls, and temperature is influenced 
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by many factors. 

So, here in the laboratory, the scientist substitutes lor uncer- 
tain nature known temperatures, humidity, and light He also 
supplies lo the roots nutrient solutions containing measured 




iM-n tH>ci tu iln.- lic re. Tlity sro 
1 1 r:: 1 1 1 h‘- ■; I in once I s ior and LlieLs 
roots ixlrnd <lo Vf It w » r t3 
1 h i ‘>n£ h il wirt scict-n into a 
:lii I li I ion ill c tie in i.c.n.1 Joi'ila 
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Wtfh-plJ icicnfioivcr pfaiHs serving a* pnii3(’i plR« in a 
tryst tn shew the relation between plant diet and ttiy- 
ensfi. The btMtlta ermiaall Ej(juid food, and asygeli in 

01331 plied by rtitflh* of Hie rubber and pin a* H^ing 


stalks QT leaves, This is essential, for through 
the gree; 1 leaves, the liny plants manufacture 
thesr own food. 

When 1 he wheat attains sm avenge height 
r>[ two and a half inches, Dr. DavEi nLrel.nl ly 
Hcleds several sen re plants, all Within a quarter 
itirh of Lite same height, for transplanting. 
5ioce (he priiici|>al function of soil has been 
found Lo be supporting plants ill ntt upright 
jmsilinn, these are placed irt ordinary Inti Lie 
rcirhs- fitted in In :l frEiLtn.', ear'll rock supporting 
I lie shilk of one 1'ilrs.n t . Rmmi for csinansinn is 
provided by making tlic holes e*lra large nlld 
packing cotton around the stalks, 

I TItOM this point on, In addition to con- 
trolling mil l it ion and lemiMmulu re of l he 
roots, Hr. I to vis also coal rols every fnCloi irt- 
fluimdng the loieof tlic plants. lit- may pro- 
vide Alpine conditions hy cre-Hiliiij; Inw tun- 
pcmUire and higli humidity JLt erne Lime, only 
In switch lc? the desert hy combining high 
Ecsnjjerat tire and low humidity l.iler, nr bring 
in lhc tropics with high leui|>eral tire ami high 
humidity. Further, he may supply water Lo 
tlic roots al one tempera Lure and air to l tie 
tops at anatlier. 

‘■Jn nature,” lie commented, fl Lbc roots, me 
usually colder than (lie tops. IV e hove seen 
Striking changes in this, whcaL by lowering 
Che root (L’tni'ieiahurc Lo Lett decrees, while 
holding the air at twenty degrees. Lowered 
root temperature, wc have foil n<E, increases ibc 
sugar content of the root, and this Lends In 
develop a hardier, sturdier phuU." 

As 1 Stood Looking aL line large pkiss bnN, 
] Jr. Dae is demons! ruled liOiV he changes Llw: 
weather ft! will, rn!o the ease a stream nt 
freshly washed. air was being blown by fans, 
t lie moisture con ten L kept constant automat i 
cully. 

Stepping lo the near-by controls, IliC seim 
list deified one valve and opened another. A:. 
I observed tweimlnimciilS) 1 noticed lliat lhc 
temperature and humid iLy were rising. Tlic 
dry, arctic cold was becoming u moist, tropi 
cal heal before my eyes. 


"Likewise/" Hie scientist captained, "tlic 
composition of Hie air may Ire changed by 
adding or subtracting crtygeil, carbon dioxide, 
or any of the other gases the air ordinarily 
conlainsu" 

Then , as I looked on, red EmiEftlinn sun 
light suddenly bathed the cork-1 tedded wheat 

"Why red?” I inquired. 

“Sunlight, we know, is made up of rays of 
different wave Erngths/ 1 Dr. Davis explained, 
"itild llietr colors range from the long, red 
variety to the short violet, Science lies known 
loj- a long lime that plants need red and blue 
fight, while yellow and green are less impor- 
tsinl. Until recently, little had been ?c:utim| <>T 
Ihe relative importance of red and l>ltie and of 
Hie roles they play ill the growth and com- 
position of plants. 

"For (hat reason, we have provided out 
planl.s with red 'sons’ and him: bums 1 mid we 
have found striking differences in plant* 
grown under ihe two conditions. For cv 
ample, we have found that, wheat deprived of 
blue light became long and spindling, like 
child ren willi rickets, rituils deprived of red 
tight become dwarfed hi siiu: utid they mv 
likely to tlie prcmiUu rel y/ 1, 

N OR were different colors almm responsible 
frrr some CULEStanding rpsnEls. Tests have 
shown Sliat a change! in Hue knglh of day. 
with the <E B4ins” shining af constant inlcnfiily, 
has JL different effect than merely changing in- 
L Limit y. Thu wheat, for example, grew mure 
rapidly In more intense light; but when it 
was exposed for longer Liinc^, the sunlight bud 
an even greater effect! Ibis it tl'i might to 
account for Ihe 

fact that in tlie fiir north, where tlic sun is 
never very bright, but the (lays are long dur- 
ing the growing season, plant Eik f-prings up 
us- if by hia^k. 

An even mure important discovery m tins 
novel laboratory shows that plant? which can 
sli'iid a moderate IcmpcraLure under one ho 
tensity nf sunlight, can stand a mucli higher 1 
(ei opera Eure in brighter iigld fir, Davis be- 
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liiwc^. L 1 1 M I this epicsLliiTL of the lel.'Ltionsliip of 
iiglit intensity onrl heal liaSaU impnrlanl bear- 
i 1 1 !:' n n [he failure of lettuce, cabbage* atnl 
similar truck Chv|ik In lorni Solid heads. 

^pillS wheat cvjitriincol likewise finds 
JL prnrLical applicaHun ill the greenhouses of 
I In' nation, Greenhouse owners ofLen try to 
uuunt uin a constant temperature tliroughout 
the year. But thra results suggest that green, 
house tcm])envlurcs should lie lowered^ in 
winter, alien the sun's intensity is luW r since 
high lenilicmlures with out adequate syntlghL 
n fleet plants much as a fever affects human 
beings, forcing the cH I -building processes to 
prcKccd factor Hi. in food Cfm he taken in. 

Willie some of these esiicrimciils look lo- 
wiiivl purely scientific fLndinjts — Hie fads of 
plant |>hysiolo£y--others find ready applica- 
tion in higher production aL lower costs and 
in combating tliseasc:. 

i-\ K Lrrscinn:, Fm t. W. C, Cdirkke. olsn of 
1 1 , , . Dlllicrsily of California, for several years 
c ii n gill n novins uf improving the cjualily of 
hum'll oc i at lower cost. Year after year, lie 
■wl out vounp plants in a waterproof box two 
:-n.l oue-hnl( fee! wide mut t in feel lung, He 
(ril'd them in various kinds of materia It from 
sau'duSL to cscelfjior, and fiimlly bit on a 
u inning. combiuaLioil, 

tv hen E visited Ihe laboratory, l saw the 
l-.nv fillcrl with sturdy plants which had been 
■-rt i>iit twu mniiths earlier. They had attaineiE 
it height of nearly two feet, i he stalks were 
f-uppimlL’iE by a layer of c^cdsiHir Iwu and onc- 
linir inches thick, resting on a screen of chicken 
wire, 'I'heir n>r>ls extended into (he water, 
which coninincd a balanced nutrient _solu- 
Hon rhf calcium, uiEraEC* polassium ni l rule, 
mapiifsium sulphate, potafsirini phosphate* 
inrl ferric tartrate, the dements necessary to 
plant growth, 

Bowl " feeding’" Hie EiliHllS one ptlit oi 
I be sultil ion twice during (Eseii groiving scrtPOn 
and keeping the twenty-fivo R-allolB of water 
;U n 1cm petal Lire of nbout sciTiily-tWO (l c . 

with room icm|wralure between eight y- 
r L vc and ninety degrees, the scientist, gave 
thnii little aUention- Oil the has'* of last 
v«tr> yield, i&S pounds From the small tank, 

line? SO grown are expected lo i»rot)urc 

[tic astounding: total ol -L I iO ton? an iteie. Now, 

for the fir?', rime, at Los Angel s and Santa 
Cm;, HidiL, growers are trying out the Nva- 
ler fultnrc"' mdlLods on a large scale. 

1 j V A similar method, Dr. Gcliricke has pro- 
> ilttccd a?!oundingly larpc quantities of ]iu- 
lattH-s, radishes, and carrots in hi* beds uf 
t^CClsior. 

IS' or lire these all. As E walked through the 
ncar hv fTfCnlmuMS, I saw r sundowert grow- 
lin' in hull ks, Ecil by ctirelully balanced ntl- 
ii-K’tii solutions and aerated through rubber 
lines leading inln the water solutions - t se- 
quoins, taken from cuttings und now two 
years uld, grow inf in eurks, tlmir roots tloat- 
inp in water eonlftined in slialloiv pans; har- 
lev, in various sragw of hardines5r 

lie burley, I Learned, has yielded soinC odd 
bids. From several plants nitrate was with- 
htld. With almost human intelligence, the 
ImckT young rr>c*ts sliot oul ufino&t overnight 
to surprisingly great kilgtlns, actually Srlml- 
lug for tlic missing demerit., Others, denied 

iron, died’, vet, when only one drop of iron 
W'3-S added Lo tlic water for one night, plants 
ut i.hr. Fame age absorbed enough to carry 
tiiem through to maturity withoLtt turning 
yellow, Others, lacking sulphate and magne- 
sium, grew liulil they started to form hcatls; 
tlicn Hicy, LOO, died. 
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Tomatoes, tiinflowcm, and squash were 
serving as plant guinea pig^, its f- ■■: | >c i irucrits t c> 
find a cure for "little leaf,' 1 a (liscnsc resulting 
from deficiency of rinr, which causes leavrS, 
particularly at I lie end of apricd-Erec 
brandies, to become yellow end sickly. Some 
iv ere prow ini* witll lead added to their diets, 
others without. By changing diets, ihe scion, 
lists arc (eying to produce "little leaf" in llicsc 
garden plains. Then they wili know the cause 
of l lie disease, and how 10 Combat iL 

S E V EH A L years npo, a disease known ns 
chlorosis a Marked fmit trees in ?. central 
California valley. Caused by nn cstccSS of lime 
in the soil, this disease interfered ’.vi L ii the 
iron metabolism and caused leaves to turn 
yellow, thereby limiting their nhility In Lake 
food from the air Investigation revealed Llial 
t lie disease was attacking trees all the way 
from Kansas to the Pacific Coast. 

Into ihe hands of Dr. J. I J Bennett, pro - 
lessor of plant, physiology,, the problem JoEI. 
To solve it, he first recognized lie must Study 
Ihe relationship between inorganic nutrition 
and chlorosis, and in order to control all fac- 
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tors he sc l out sixly French prune and pear 
nets, Lakcn from nursery stock, in ordinary 
garbage cans. Each Can was pain Led inside with 
asphalt and marine varnish to prevent rust, and 
[jacked with moss, which kept down tempera- 
ture <| 1 1 ring the summer. Into c-aCh was poured 
Lweuty-fjvc pultons nf water and a. small 
quantity of a mitricnl solution, containing 
rulrium, magmSLUnlj ]>otassluill, iron, sulphur, 
phosphorus, nitrogen, arid manganese. In ad- 
dition, oxygen was supplied to the roots by 
means of air bubbling up through (he water, 

From lime fo time, for four years, Dr, 
Bennett lias changed tlic buhmee of the food 
fed to these Irers, maintaining Borne in an 
add diet. Others in inn alkaline solution, while 
still others were kept ignlr.il, Qn.ec each 
week lie LakrS a sample of the solution, tests 
it, and rc-adj Lists the diet, feeding the irees 
from a glass LliEjc imicli as a new-born babe 
sometimes takes liquid from a medicine drop- 
per. For lii'ii years, these water-raised, trees 
have Lome luscious fruil, many of them cu- 
tlrcly free from disease. 

"Whereas soil can only supply a few 1 ele- 
ment's to a tree,'* Dr. Bennett told me, as we 
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examined flic Sturdy roots nf one Specimen, 
"hero we can coni ml all factors, For instance, 
if these trees were growing in a. soil contain- 
ing five percent of litnc, lhat would mean thm 
over the area required, the upper foot -of snil 
nl ij ne would contain ?00,000 pounds of I Line. 
To neutralise such a soil, we would have to 
add an even greater Amount of BUlplnitic acid. 

I tore we can accomplish this around Lndi virt- 
ual I roes, with only a spoonful of add / 1 

^T^HESE remarkable experiment while 
Jt pointing a way to liigb productivity of 
fruits and vegetables,, do hot end In: re, Other 
cxpcr Is in plant mi l ri bo II in tllO same labo- 
ratories am studying the effects of rare and 
little known elements on plant life, the food- 
supplying capacity tif Ihe soil, and the chem- 
ical composition of tissues wiLthu Lbc plants 
themselves. 

From ilir=e researches will come further 
and even more startling feels about ihe plants 
which furnish the food elements and without 
which neither beast nor man would be able to 
continue the fundamental life processes. 
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Plant Growth 


Tills concentrated garden, ctiniLiibig of 

r)iip Mi?Lijj!i .nbd-Vfi the other, vra.3- in- 

vcnifil Sn I’liitidft where It is hi use. 
The plants are watered and fertilized by 
the Same system. Tlw J Trance merit in- 
sures l he same amount of sunlight Eor 
cticSl |’1 a nt jlo matter what trough it's in 
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P LANT wizards and inventors have 
succeeded in reducing liic &ize of 
gardens Lo a |K>iiU where products 
formerly requiring 1 an acre or two 
of space, can 1)0 raised in the back yard, 
or even indoor?. 

Several paths have been followed m 
reducing garden si sc without lowering 
Hie yield- At the moment, some of these 
lirtVG not been calender! far beyond Jin 1 
cape ri in enlal sE a ge , hut t h ey gi vc i »f t ica ■ 
lions of great possibilities in the near 
future. Some need only general adop- 
tion io make them successful sn a big way. 

A Miami, Fin., inventor's idea of a 
vest-pocket garden takes the form of a 
scries of patented wood troughs into 
which is built an irrigation and fertilizing 
system- Combining v.-n ferine and ferti- 
lising operations, without waste, makes 
Ins method particularly desirable. 

The inventor, George Leon White, 
claims ft 1,500 percent gain an space. In 
other words, be can raise on one acre 
crops normally requiring fifteen acres, 
The sample trough system shown in 
the photographs can be expanded to cover 
as much ground as desired. The unit 
measures six feet lung, one foot wide, and 
about three ami one-half feet high, It 
contains 125 strawberry plants, thriving m 
twenty-four square fed of foil. 

Each of the troughs lifts a false 
bottom that, ft long the intersection 
of the two sidtpieces , hel|is lorn* , :1 
narrow can ft 1 through which f i;rti- 
liaer -laden water can run. The water 
is poured into a compartment ft I- oils 
end ofi 1 1n? top trough. I hence it 
runs to the other end of the trough, 
spills through an overflow tube mto 
the second trough, continues to the 
opposite end, and into the next 
trough and so on until the. plants in. 
every trough are watered. 

This continues until excess water 
finally flows into a container from which 
it can lie dumped back into the top 
trough, In this way, none of the fotU- 
IfcLng material is lost. I he water, as it 
flows 8 long, comes into contact with the 
soil, which soak? St up and makes it avail- 
able to the plant roots. The unit shown 
1ms been designed fur use ui summon is, 
on porches, and in yards- 

The inventor, by making plant loot 
directly available to the roots, lms i speeded 
up the growing process, in addition lo 
gaining a saving im space. His Lrougb 

units can be built to any height, A targe 
installation can lie watered by a windmill 
and tank arrangement. 

Almost any plant, if not to lug. can 
be grown in the troughs. Ibis includes 
onions, radishes, strawberries, celery, 
beet* turnips, and some varieties of 
beans. The troughs can be arranged so 
that plants in both sides receive the same 
amount of sunlight. 

The mutt iple-l rough idea is ft rclme- 
ment of the old strawberry barrel or 
earthenware pot. If holes, an inch or so 
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Irt a. (mnpact h<i x garden, EJke the anc pi^tared 
litre, vegetables arc sprouted for winter u;c 


in ilium eler, are bored ft l evenly -spaced 
points around the sides of a barrel, and 
the barrel filled with earth, strawberry 
planls, and various oilier garden products, 
ran be grown successfully. The barrel 
can be watered by means of a funnel 
fitted into (he loii- A group of such 
lift reels provides a coinpnra Lively large 
growing area on .a limited amount of 
ground. 

ExEwriincnts rtru being conducted wiLli 
concrete barrels m cy Linders Severn] fevf 
high. These cylinders have hides over 
I lie curved sur fines, through which plants 
grow'. Water can be introduced at the 
lop of the cylinder 

Widespread interest has been created 
bv l.he wonders noshed with concentrated 
pin nt food, of which certain plant pills 
Art one form. Such fond makes possible 
the ultimate in garden compression. 

A California scicnlisl 1ms developed a 
chemical preparation which, when carried 
in solution in wsiicr, makes if possible to 
raise cabbages, celery, beans, and other 
garden products without I be use of soil. 
The vegetables are grown in shallow 
I roughs, sawdust and excelsior living used 
lo boh I I hem in pnsiliun, So great is the 
convehlralion achieved I bat plains thrive 
wEicis thiuilwl sn close tv that (iiey touch 
each other. A plant can be moved from 
uric 1 rough to another without disturbing 
its priTjwlh. 

Other tricks of plant magic have been 
performed by Dr. j. T. Gharlcson, indus- 
(ri;ii chemist. 3)r. Charleson has bik- 
ceded, by using a sjiecEal preiKiraliyft, lit 
doubling fruit yield and trebling i lie pro- 
duction of flowers on a single plant. In 
addition to ibis two- or three -fold gain, 
his plant food, which 1? soluble in water, 
can Em used in troughs or any other 
arrangement for bolding growing planls. 

Imesl igaiions made by universities 
a nit commercial estnblishn mills. Dr. Chnr- 
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leson points out, have indicated (hat 
(here must be perfect coordination of 
diem ten 1 elements to make a 
plant bclio ve property. In ad- 
dition id the elements con- 
tained in ordinary fertilisers, 

1 here must bo certain activa- 
tors, or substances Lhat act 
more as stimulants than as 
foods. Among the necessities 
for maximum yield of fruit or 
tlowcr are phosphorus, potas- 
sium, nitrogen, boron, and man- 
ganese. They must be prop- 
erly blended, or the plant, will 
suffer. 

Dr. Charleson 's plant food 
Lakes a granulated form that 
ran he dissolved in water, one 
quart making fifteen quarts of 
stock solution which is then 
diluted five to one before being 
applied with a sprinkling can. 
lit perfected it primarily for 
use with water plants, but 
lesls have shown (hat it is 
equally useful for vegetables, 
rose bushes, rock garden 
planls, and t lie like. A gallon 
of Mm slock solution is enough 
for seventy-five rose bushes, or 
1,(K>0 square feet of garden. 

By means of the plant food, 
he has made water lilies and 
other plants bloom out of Lhcir 
usual season, and has produced 
flowers on aquatic plants that 
bloom so infrequently as lo 
make the occasion a notewor- 
thy event, hi addition, the 
individual flowers generally are 
larger thftti normal. The i»- 
venior can, by varying the 
composition of his food, pro- 
duce almost any desired effect,: 
such as a plant that is ah 
foliage anti no flower. In fact, 
tltis is what ordinary fertilisers 
are inclined to cl o in many 
cases, according (o Dr. Charleson. 

'File U- S. Department of Agriculture 
recommends that an indoor sprout garden 
be nna in tai nod for providing vitamin-con- 
taining food during winter months when 
fresh garden vegetables are scarce. Noth- 
ing could be si in [lie r or more cnm|>act than 
such a garden. 'lire seeds, beans for exam- 
ple, are placed in a layer between several 
thicknesses of cheesecloth winch is kept 
moist. Dr the seeds can be spread on ft 
plate and kept covered with damp cloEli. 
In addition to beans, Mm various cc-reiil 
grains, like corn and oats, can he sprouted. 
Tim products of a sprout garden are cooked 
as greens, there being little or no waste 
because roots and all ate used, 

Tiie Department of Agriculture has done 
extensive research work in connection with 
the olfect of daylight on growing plants. 
It has been found possible in change tlm 
flowering or f mi Ling period of many plants 
by prolonging or 

decreasing the number of iiours of light a 
j>hmt receives each day. Thus, radishes have 


THE SURVIVOR VOL. 8 


THE SURVIVOR VOL 8 



TIieic troideal ujattf laltcn, JfLoom- 
illg tn R nctrlheTii cl il'i'ifttf, h 1 m>W 
how plnnl'K respOjiil wPlflll [jivinii 
picjiTirsd Eetnd si shown in photu 


be adopted l>y f l lie small- Lime gardener who 
desires early vegetables and fruit, or who 
wishes to dispose oF a portion nf his crop 
at minimum profit. Cost of equipment fur 
Lhis. rt(jeriing process h lew. 

The arLof fruit" ripening, now being revived, 
was dcvcI&pL-d by Chinee and Arabs centuries 

ago. Not many years back, growers of oranges 
and ether products were using kerosene lamps 
and lanterns to 5 |iccd LEic ripening of Fruit. 
Later it was Found that the active agent in 
krroscnr Fumes was ethylene, n hydrocarbon 
that is found in illuminating gas. Today, bot- 
tled ethylene is used. 

Gassed fruit is, in many cases, superior to 
tree-ripened products. Jl ofleu lias a belter 
color, is sweeter, better flavored, and it can 
be produced more quickly. Green fruit can 
be shipped great distances without bruismg, 
and then ripened to meet market requirements 
at the point Of consumption. 

I ^THYI.EXE gas is about of explosive as 
.-t natural "as or acetylene- However, it is 
released iiUo a room in such low rnneCrit ca- 
tion, one part to 1,00b of air, that there is little 
danger. 'Hie tank itself must be kept cool 
and not dropped, and JiO open fine can safely 
be placed near it. Usually the tank is taken 


into the ripening room just long enough to 
release the required amount of gas. Then it 
is removed. A few minutes later, after the 
gas has diffused through the room, an Open 
flame will not cause an explosion. There is 
no affect on breathing, The best Fruit-ripening 
concentration uf ethylene gas is one to 1,030. 
it takes a three percent concent ration, or thirty 
times as much, io make an explosive misty re, 

F RUITS arid vegetables that, have hern rip- 
ened in large lots by Lite gas include toma- 
toes. bananas of all kinds, pineapples, celery, 
ca nfa loupes, limes, lemons, oranges, and 
grapefruit. Promising results have been ob- 
tain lx] with pear?, date’s, jujubes, mangoes, 
peppers., alligator pears, pomegranates, apples, 
honey dew melons, papayas, plums, cha votes, 
custard apples, rhubarb, endive, chicory, and 
plantains. 

Unfavorable results ware obtained with as- 
paragus, cauliflower, watermelons, and Ollier 
products Hi a l have thick rinds and contain 
tittle hydrocarbons le reserves. ELhylene also 
has been Suggested For fruits asuj vegetables 
from which tannins, chlorophyll, organic 
acids, and oihcr hitter substances are to be 
removed. The gas con be used in converting 
starch in fruits into sugar. 


Ill w at -ring n rut I tr( titling plants, 
provrn 5-n I lie troUBll garden sliDivn 0I> 
t 1lf piiposllc the inl«l.ure it ppurcri 

jisito s taslli. nfinvC, and (lralllt to- endi 
CrDUs.fi in C iir 9 l as is nhown at l*ic fight 


been prevented from going to seed when 
spring gives way to summer, and have been 
kept in an edible condition For over a year. 
These light-effect studies may- lead to prosit- 
able means nf growing out-of-sca&Ort Fruits 
and vegetables — winch is but another form 
of concentrated or accelerated gardening. 


A LTHOUGH not gardening itt a Strict 
sense, a method of injecting new Ufa in- 
to old orchards, described by the tote 3^u- 
thw Burbank, makes it possible to save years 
of time in growing things for money. Bur- 
bank pointed out several cases where a fruit 
grower purchased an old. run-down orthard 
For almost nothing, and then cleaned :t Up 
by pruning trees, removing underhmsEs, cul- 
tivating the gronqd around the trees, ridding 
.fertiliser, growing clover or some other bene- 
ficial crop around trees For eventual plow- 
ing under, Slid finally by g rafl trig new slock 
cm old trees. 

A method of liastming Lttc ripening r>f fruit 
has been used by large growers and whole- 
salers for some time, ami is rapidly gaining 
in popularity, This is tire treating of heatfy- 
ripe fruit with ethylene gas. The process can 
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V ITAMIN S, those wonder- 
working chemicals, are per- 
form] ng seeming miracles in the 
plant world, miracles that may 
revolutionize horticulture, and 
that have already opened up un- 
dreamed of possibilities for the 
amateur gardener. 

Imagine transplanting delicate 
Shrubs with practically no shock 
or set back, growing shade-loving 
plants in bright sunlight, return- 
ing dying plants and trees to 
licallli in a short lime, growing 
huge blooms. Yet all these things 
are possible for even the rankest 
amateur gardener, and the only 
equipment needed an eye drop- 
per, a measuring jar, a watering 


Top? gloxinias at jnarit fjme. Qr>c at right mas fiiV-nn 

urfevmtn frtfa/menf. flfltlwii, wloptm-tj'fldJerf potato (left) 

grew JciT(?or fj.tf at riffM, placed in Water, grew only root* 


[**: 
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pot — and a pinch of white crystals* 
Those crystals are pure vitamin 
Bi which a short while ago began 
working wonders in the labora- 
tories of the California Institute 
of Technology, It all started when 
plant physiologists at the institute 
began experimenting with the vi~ 
la min as a stimulant to root 


Vifnmfn .t pray mm flcUnmaOVaMy 

jjir*es 25 Q gallons of working solution 


Ton, Vitamin stimulation of root growth illustrated m heavy 
matting Of toions- Center, in trausplrnimm routs i are f *« 
solution and dirt removed. Bottom* roots ore sonhed fo> tiM*ty 
minute*, then replanted nnd watered uMf, heavy concentrate 

of t/ifnmiH solution 


grow 111. Soon it became clear that 
the largest field was in connection 
wi tli garden flowers and shrubs, 
For mysterious reasons many or- 
name n Lai garden plants failed to 
manufacture sufficient quantities 
of this vitamin* Most commercial 
and food crops, however, were 
found to produce all of the vita- 
min they could use. 

Concentrating on the roots of 
garden plants, the scientists made 
thousands of experiments. Minute 
■ sections of roots were treated with 
the vitamin* Rigid precautions 
were taken to prevent contamina- 
tion from outside sources, Water 
‘.in which the routs grew was dou- 
ble-distilled In pure glass stills to 
prevent contamination from cop~ 
per pipes* All instruments were 
thoroughly sterilized, and the exr 
peri inenters used glass screens to 
deflect their breath from the roots 
being treated* 


THE SURVIVOR VOL. 8 


3308 


THE SURVIVOR VOL 8 





mm 


" FT-'. '1. F J V.- . ■ ' 


' ■L . 1 ! ■: 


imgmm 


■ ■ ,: " ri- --V v 


mm 


V ::■ -V* jf 


SS!SrS& 


m 


JxL-j: 


KalrSi 


Gradually it became apparent 
that although the primary hi no- 
tion of the vitamin was to stimu- 
late root growth, it also had a 
reaction on the stems and foliage 
of many plants, increasing their 
sb.e and the speed of growth. 

Furthermore, it was discovered 
that by treating the bare roots of 
many plants with a heavy con- 
centration, “root shock” could be 
greatly reduced. Root shock may 
be compared to the surgical shock 
will c]t accompanies major opera- 
tions, Removing a plant from the 
ground, changing its environment, 
breaking many of its roots and 
bruising others, is a pretty major 
operation as far as the plant is 
concerned.; The result is that it 
droops, loses its leaves, often dies. 

However, if the bare roots of 
the plant arc soaked for a few 
m mutes in Bi solution, this shock 
is practically eliminated. Delicate 
bougainvilleas, which arc normal- 
ly very difficult to transplant, 
have, after this treatment, been 
transplanted in hot sunlight. The 
plants showed no ill effects, 
whereas control plants which had 
not received vitamin treatment 
drooped within a short time. 

From the laboratory, experi- 
mentation next went into the stage 
of practical tests. Amateur and 


Top, laboratory worker wen rs 
Sterile tap and jj/a* J 

screen to protect plant roots 
from breath cant aminat ion. 
Center,, ftmon tree cuttings 
after five v>cchs tie carnf. 0ne 

nt riff lit ii'SE.t fed water, next 
■ora-L* uJtrS fed indole, noetic wirn-f 

(another wonder ehem teal) 
and one at left mnJ fed the 
acid tirnf vitamin ft *3. Nate 
that vitatnin-treatc.d cutting 
hnS heavy root PKif- Holt am, 
left, h a lu sweet potato ix 

placed in Water or sajut ion, 

fiipht, u.fing eye -dropper !-d 
add {■ no drop of ±'i LmNrj to 
one gallon of water 
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CfiViihW treated with vitamin, i s three Hmes the size of untreated 

rare planted at .tame (in to. 1 tot tom of page, Mt r aft the equipment *™- 
tar y tor vitamin experiments— vial of the crystals, **i for nuXtng stock 
solution ere. dropper and « toothpick. Ritfht, amount of Vttomrn 

(compared with fingertip > is gfc to mohr twenty gallons of relation 

pru Cession a 1 gardeners in Pasadena, Calif., said' Ihe ex 
conducted many experiments, The results that I fell I coi 
were amazing. ‘ **■** go witiio 

A camellia cut Lint? grew into a fourteen- One day a 
inch shrub in only eleven months. A nar- street was gy 

cissm grew Lo a height of forty-five inches, tremely valual 
Vita min -treated ruse bushes grew us if by brought frorr 
magic, while untreated ones beside them caused when £ 
i- ernsined w ea k and sc ra wny. I n on e la rge 1 y f 1 11 c Iie s 0 se 1 

t-[?se garden half the shrubs were vitamin wilted, all the 

treated and half not. The line between the ures were tak 

treated and im treated shrubs was as clear worked Just 


cut as if a magician had 
touched those on one aide 
with his wand and com- 
mandod them lo grow* 
While the amateurs 
were achieving such star- 
tling results, vitamin 
treatment began to prove 
of commercial impor- 
. tan.ee. Although it ap- 
parently has no effect on 
most food crops, it pro-' 
foundly affects many 
types of shade and fruit 
trees. It was tried expert- 
mentally on tx few trees 
in an orange grove. Oth- 
er trees were left untreat- 
ed as controls. Within a 
few months, the vitamin - 
treated trees showed such 
size of ant rented advance that the idea of 

TcrZ^ng'stoch controls was abandoned, 
no [«p* * f vitamin aild a ll the trees were 

iJNijfs of .'rufuffori » 

treated. As the grower 
said: ‘The experiment was such a success 
that I felt I couldn’t afford to let any of my 
Ur.es go without the vitamin* 

One day a shade tree on a Pasadena 
street was “gassed.” The tree was an ex- 
tremely valuable specimen which had been 
brought from Tibet. The gassing was 
caused when a main broke, allowing dead- 
ly fumes to seep among the roots. The tree 
wilted, all the leaves fell. Desperate meas- 
ures were taken to save it. None of them 
worked* Just before the tree was given 
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up for dead, some one thought of 
vitamin Bi. Hundreds of gallons 
0 f vitamin solution were poured 
around the tree. It was saved.’ 

Two weeks after gigantic eighty- 
foot palm trees were planted 
around the now Los Angeles union 
station, a gain whipped the trees 
to ribbons. Some were damaged 
so badly that leaves refused to 
grow. The trees looked more like 
telephone poles than palms. Just 
before they were to be dug up* it 
was decided to try vitamin Bi. 
Two hundred gallons of the solu- 
tion were given each tree, s hree 
months later the palms swayed in 
the sky* green anti healthy. 

Such results seem almost un- 
canny, and yet the methods of 
using and experimenting with this 
wonder chemical are so simple 
that any one can apply them in 
his own garden . F olio wing a re tb e 
simple directions: 

For equipment ail you need is a 
watering can which holds a meas- 
ured amount. A two -gal Ion can is 
preferable, hut a one -gal ion size 
will do. It is difficult to measure a 
small enough quantity of the so- 
lution for any can of less than one 
gallon capacity. Besides the wa- 
tering pub you will need a clean 
eye dropper (one that forms drops 
accurately), a small vial to hold 
the stock solution — and a supply 
of vitamin Bi which should be 
pure synthetic crystals. Your 
drugstore probably has or can gel. 
the pure synthetic crystals. Should 
you have any difficulty securing 
them locally, they may be ob- 
tained from George C. Warner, 
Pasadena, Calif* Enough of the 
vi in to make 2,500 gallons of 
solution costs only two dollars. 
For spreading the solution over 
large areas, a spray gun which at- 
taches to the hose and automat- 
ically measures the solution is 
helpful. 

To mix a stock solution, take 
only enough crystals to cover- the 
head of a pin. This is appro xi- 
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mately one milligram. An ordinary tooth- 
pick will do nicely as an instrument to 
measure this small amount of crystals* 
Place the tiny spot of the vitamin in a clean 
vial and add twenty drops of water. This 
is your stock solution. Lo not make up 
any more than you need, and keep it in the 
icebox. If kept cold, it will retain its 
strength for at least a month; when warm, 
it deteriorates quickly. The dry crystals 
will keep indefinitely. 

To make a working solution, use one 
drop of the stock solution to each gallon nf 
water in your sprinkling can. Water plants 
in the Usual manner, and give the same 
amount of vitamin -treated water that you 
would of untreated water. For most plants 
■ a vitamin treatment once m week is ample. 
For roses and gardenias the application 
should be made twice a week. House plants 
also should he treated twice a week, Lawn $ 
should be treated once a week. 


However, when you are treating a plant 
to prevent rout shock during transplanting, 
you should use a stronger concentration. 
Jn tins case twenty drops of stock solution 
should he mixed with one quart of water. 
The roots of the plant being transplanted 
should be cleared of dirt and soaked for 
twenty minutes hi tile solution. Then plant 
in the normal way, pressing dirt well 
around the roots* The solution in which 
the roots were soaked should then be used 
to water the plant. Use enough to give a 
good soaking. 

In wet climates potted plants are tile 
best subjects for your first experiments in 
vitamin feeding, as excessive rains imme- 
diately following vitamin feeding arc lia- 
ble to wash away the chemical from the 
roots of out-of-door plants. This, of course, 
does not apply to root-shock prevention 
treatment. In soils very rich in humus* 
vitamin feeding may be Jess successful. 
Gardeners working under such conditions 
s ho ulcE cb ce It th v, i r resi 1 1 Is carefully. A bo v e 
all, be accurate in measuring and adminis- 
tering the solution, and keep up regular 
systematic treatment, 


Strow Guard* Brush Eristic* 

FFR¥TdLE 


• To [Ji'&teciL ihc ddi- 
caLc bristles e>£ ri sins]] 
rtrt brush wheu its 
not being used, slip a 
length of plastic 
d linking straw over 
ihc bristles snd pari 



■ ST Fi* 


pf the ferrule. 




Fbe swg<ir-eoaM rookies break open to reveal tender, flaky, pas try like, layers inside 

Diamond crisps are flaky, buttery 


Unci>nYfrn*asnp} too kies, diamond crisps are 
made of butter had flour cut together as 
if you were making pastry, then mixed 
into a sweet yeast dough. The tinted 
rouliics resemble pull pastry in texture 
and buttery flavor but are considerably 
easier to make, 

A special method of putting, described 
below, m i ni n d Kc-s handling of UlC dough 
and ensures lender, flaky cookies, 

VIA M f)iVI> CRISPS 

I CUPS iifiiiilffl rnguCitr iill purpose llour 
3 cup Wi lb.} buOer (reFrl-grtraFor 
Fcrnpcraturel 

1 p ,vr k.-iq a .icliva dry fMit or 

ccmpriiied 

*/j cup ■w.Trni wcihcr (I [iVct^a rm. For 
t-ohiprfiiied ve dfl ] 
l/j cup ft!«nad condensed milk 

2 egg whiles, teilifl UoUl 
Smaa; lapsing (recipe Fallows.^ 

Using a pantry blender ur two knives, cut 
together Hour and butter until it resem- 
bles coarse on in tbs. In :i small bowl com 



Cut slanted lines avrass straight-up- 
(md-doitm cuts to mnke the diamonds 


decorate sturdy little bean bags 

Clown , tortoise, 
and Mr. 5 by 5 

SUNSET Dec., 1970 

Bright bean bogs make good slocking 
stulTers for children on yout gilt list. 
These fire stuffed with white rice, which 
is less lumpy limn beans and stings less 
when it makes body contact. 

For each bag, cut. a, back and front of 
brightly colored, sturdily woven fabric; 
these have solid-color fronts and gaily 
printed Snacks. Deco rule the front with 
appliqued felt ami wool yarn and em- 
broidery floss. 

For example* the little fa l man at the top 


bine yeast with wider and let stand until 
softened : stir in sweetened condensed 
milk. Gradually add liquid to hour-butler 
mixture, stirring with it fork until dough 
forms a ball. Cover and refrigerate until 
chilled, about a hours. 

Divide dough In Imlf, Place one portion at 
a time on a heavily floured board or pastry 
cloth. Fat ball of dough into n rectangle- 
Using long (inn strokes with n rolling pin. 
roll out dough from center to edges into 
a straight-sided rectangle 1(> by IS inches, 
and 14 inch thick. 

With a ruler ns a guide, use a sharp knife 
dipped in flour to cut 5 lengthwise strips 
a niches wide- Then, starting from points 


e vn s jb T ,T A n u a n s It) 7 It 

i! inches apart on a long edge, make 
parallel slanting cuts as illustrated in the 
picture above. 

Use a spatula to lift cookies and arrange 
un a lightly greased baking sheet. Brush 
with beaten egg white and sprinkle with 
sugar topping. Let rise uncovered for 10 
to 15 min tiles. Hake in a 350° oven about 
I-'j minutes, or until golden. Remove cook- 
ies to a rack to cool. Makes about 4 dozen 
perfect diamonds. 

Sugar Topping. Combine ft cup sugar and 
] teaspoon ground cardamom or cinna- 
mon; stir until blended. 


of tiie picture is drawn freehand, has 
hand-stitched eyes, nose, and mouth, and 
a bit of ball fringe for hair. The clown 
lace has felt nose noil cheeks, m a chi no- 
sewn in place, buttons fur eyca, and em- 
broidery floss for mouth and topknot. The 
little tortoise has felt, feet and tail, small 
buttons ft)] 1 eyes, am! a shell pattern em- 
broidered in yarn. 

After finishing the decoration, stitch the 
buck to tin; front with a sewing machine, 
right sides of fabric togcllu’]', leaving a 
small o|ic]ring along one side for stufling- 
Turn right side out, slulf with rice, and 
sew opening together with liny, firm 
studies by hand. 
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&VtNESS THE A NE\A WjE SURViVAL 
£CYlQOC> CARSON CAUFOftNlA . . .TIlST 
TEN m\l fes FKOffcTHE; L + A. CNlC 
CENTER, IT CONSISTS OF AN OWO 
GARAGE: "tNlTH ABOUT A HALF ACRE 
OF FLOOR SPACE INitH PARTITIONS 
SEPARATING T\\& CLASSROOMS AND 
f\ #\0&IL& HpfAE, PADOEQ m^lDt 
AMD OUT, m\CW IS USED AS A 
WHITE D FI RUNG RANGE* ..-. 




THl£ L ESS THAN CUlC SETTING IS 
OUN&D AMO OPERATED bV 

CAPTAW JACK , A PSYCHOTIC 
EX -GREEN ©Ef5£T. Hl£ HANO- 
■TO^AUD GOCABPiT EXPERIENCE: 
IF. AVAIL A&LEr “TCl ALL 


MlS PAWTNEJR, 
am eXtUolh* 
ROLLER 
PREACHER, 
bmtELPMFRtTT, 

PREDICTS 
fiR^A^E.DDOM 
WITHOUT THE 
RAPTURE, 

Hl£ ACE IN TNEi 
Hole is am ijGW 

QLD SCHOOL 
BUS OUTFITTED 
IrilTH EXTRA FUEL 
T AM ICS. AMD 
SUPPLIES FOR 
A DOZEN PEOPLE 
FOP A (ViCNTlL 


ft 


a 




them there IS 
r£PI^/tLVdW. HE 
TEACHES firearms ,' 

USE AND IS A FAST 
DRAUsJ EXPERT. 


He iMears A 
iriOODEM LEG DUE 
to His gum often 
FIRING 3£FORE 
IT C-LEAVRS Mis 

holster. 


WArfM JdtfOON is A LOUD 

tvoutHeo ex-roller dersy 
QUEEN 4jUiO TE ASHES FOOD 
PRESERVING ano vcnsfe 
FIGHTING ...SHE is ALSO CAPTAIN 
TACIS'S MISTRESS. 
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TI^Er STUDENTS 
A , 
^OTLE 1 ^ 
SELECTION QF 
INEFFECTUAL 
"PVPES ^AlNLV 
tNUir& COLLAR 


AlA APPEND AGE OF 
TVIE SCHOOL !£ T HE 
rtO&£>tCS> Sl<£ CLUB 
iriHO O AMI EL 
tOMSl DERS HlS 
TWELVE APOSTLES, 
THE HORDES 
COLDER? OArtiEL 
AND THE SCHOOL 

a co^er For 
their VARIOUS 
CRl^MAL 
ACTlV'LTlE £ . 


OUST 6Emttta to 
tK& school 
becomes, a 
challenge" m 

SliRVlV ftL ... 


AMD A DEtf\OHsTRAmoN 
IN STfATE OF TH& ART 


tHe Hop o ics collect 

SUPPLIES,,. 


AS THE HatioHaL ECOKoM 1 ^ 
BR’EA^S OOlfM, LOS ftHCbELES 
BECOMES A TUH6LE UHTH 
TERRORISTS &OC^&LTACt AMD 
ftlOTERS BURNING, 


F* 

in 

i* 




pJ 

- 

* 


— 

- 

*■? 

- 

** 



kp 




jW 


lij 

|/K 
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Hordics are Helpful iH 
TRUCKS FILLED ^ITM SUPPLIES, FPOCA 
TV4E SCHOOL, AHO 8URGELLED FROffi 
AflE ft STORES 4 ■ ■ 


TVlE OVERALL PLM OF T>l& 
school ts to relocate tMe 
£TAFF At^O ITS STUDENTS TO 
OATfAAM APliOKA^ TpREE tflLCS 
ACROSS T5-1& CALIFORNIA 
feoRDEft. . . 


tUe poor protest 

budget cu ts bp 

LOOTING . * * 


frLL UTILITIES AR£ 
FAST <GOt HQ OUT * 
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P OUR WARHEADS HiT.*.GDKE ARE L.A* 

INTERNATIONAL WUPoUT, THE U.s. Naval 

STATION, TERWMHfU- iGLAND^ AND THE 
L ONG BEACH K^C\L SHIPYARD,** 


AS DO^HroviH LOS ANGELES 
60ES UP IN SCftOXE THE 
SURVIVAL. SCHOOL ^TftFF AND 
STUDENTS PREPARE ^ 
FRArlTICALUV A^D WAX& 

THEIR fADVE. 


FEEDING OFF ATTACKERG, THE LOADED 
BUS AMO THE NORDICS. HEAD DQU^N , 
DEL Arno TO LONG BEACM FREElNAV. 


AG tHeir irifW is cleared, a ^ELLOlA 

ALEUT CorTiES OVER THE BUG’ 
RADIO. . . tfHS£lL.ES ARE HEADING 

north out of Russia . 


Several accidents Have, blc 

THE FHEEWaV ONRAAftP. . , Of 

OF the stalled vehicles 
COChrAAHOEER THE 3US AND Alf 
GUNNED DO^K 







The nri^Esinl design is tnaiEe 
tfQiV modeling clay by n method 
that is partly t-arWne .md 
pflrtlj 1 marfe-iing 1 . Thf- an ej iJ ■:■ | la 
Elsfi eiTfpn A smooth, thLn 
con! inf of vase] inn Id pro vent 
j]si? piaster from siidiin; to- it 
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CASTING 

MARCH, 19)0 

1 [aster Urnaments 


POPULAR SCIENCE MONT Illy 
MARCH. i9%n 
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piece to be made. 

Using the orange stick (or a pencil), draw 
e^ry line Of the desifn OJ 1 the surface cal' 
Lite clay very lightly, Use the cuticle knife 
to cut this design out, holding the knife at 
rm angle of about .10 deg. su that flic edge 
slants ffwny from tire design. This is im- 
portant in order to eliminate afiy drag when 
the CKSL is made, as will he explained- Inter, 
Only cut a small piece at a time as the clay 
has a tendency to tear if too Targe a piece 
is CUL. 

There wilt be Several places that will have 
to be lipilt up or cut down according to the 
design. For example, if there is a less or bar 
across Ihe skidd in a coal of arms, iL should 
he cut. out of another strip of day about \i 
in. thick and placed on the shield in the 
desired position . In the same manner stars, 
roses, lions, fleurs-de-lis, and the like must 
be cut Olll sepftr&Ldy rind placed on the 
shield. In the crest (meaning everything 
above the skidd), the helmet with its crest 
and mantling should Lie so carver! as lo 
represent one half l lie article as worn in rcul 
life. Its some cases it wlfl 1>C a front view 
iind in others, ft side view. This is also Irne 
in the case of animals, birds, Or other figures, 
whether used in the crest, in the shield, or 
as supporters on each sidt of the shield. 
Heraldic animals and birds should be made 
as nearly lifelike as possible without losing' 
[he artistic effect, Many Eicralrlic beasts and 
birds, however, have to be distorted or 
modified to conform lo 1 lie design by placing 
an animal's tegs in an unnatural position or 
lengthening the tftdsof animate or willgS of 
birds. 

If there is n motto with tile arm*, the 
SCrull in wliicli it is inscribed should he 
carved so as to look wavy, as it would if 
it were a piece of rilibon. 

When the clay mode! Lias been cut out, it 
sEsould be made perfectly smooth all over. 
The simplest, way to do this is to Moisten 
the finger tip and run It lightly over the 
surface. When it is smooth, take a. camel's- 
Jiair brush and paint, ihc entire piece with' 
vaseline, being careful to sec tJiaL the vaseline 
also is smooth and covers the entire surface 
as welt as a good portion of the board. Tills 


new hobby that can be 
made to pay cash dividends 


C. L* NEWCOMB, JR. 
mid M. W. Girard 


D-O-CO native pl^sl^r-ob Paris jiiuiEilliti-n of hcraLdi? design. 
Mnny sli-cIi qrnaittfrtits tab he >j ; ■:-> l icL a single V TtioEd 


A /W"AKJN() rtecoretive plaster casts is a 
/ 1 J lobby that is not only interesting, 
JL hut can easily 1>e made profit able. 
There is a market for the fiiiislud product, 
enri a good chance for profit because [lie 
Licluft! cost of each ftrlieic is low. Among (lie 
jrrojects that can be made arc coats of arm?, 
medallions, book, ends, and wall plaques of 
many designs. 

The equipment you'll need is os Follows: 
1 IEj. or more of rtoulinrdeuirig modeling clay, 
generally called pfastine or plasticine; \ lh. 
dental ur casting plaster of Paris; l smooth 
hoard IJ by Yl in,; t jar vaseline; and a 
camel's- hair brush, palette knife, cuticle knife, 
orange stick, mixing bowl, 
and tablesjroon, 

A sketch of llm coni of 
aims, mr other article U> he 
nirtde, must first be drown, 
preferably the siiEC desired 
for L tic finished product. 

Then spread about Vi lb. 

Of the clay over a smooth 
board in it perfect ly snioutEi 


layer about 34 im thick. Tile edges should 
he trimmer I Lo form tin: shape desired, ?uch 
ft? a square, red angle, circle, oval, or shield, 
according; to the general dimensions of the 




■ " 
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rhci notches, Whijn ihe next cost ie- inafdc, 
Lhis ivn x is icmovcrl, rind l he notches be- 
■Ltnnc finger yri|js Lo enable ytnl to Separate 
tin- casts, Pam t nfl so r faces or (lie jiitARho, 
including l lie waxed I mt?. f with vaseline. 
Kow mi:: the piaster nf Rarta and proceed as 
before-, I’tUiiiL Hie Ei-tolt] rijitit Up to the lop, 
r el nboLEt nil hour, the clay wait may be re- 
mover! rmrl 1 1 k.- wax taken out of t Esc notches, 
TFien lake the cuticle knife and run it around 
between tfic two casts Eo loosen them a bit. 
Se|sJlfiLlC the two, using ji firm amt steady 
prill. straight rip If alf drag W55 eliminated 
in Llir rfripLiiiil [isurlcl, tli is wilt tie easy. 

The Final rasl just. ftindc is (be bas-relief. 
It should be trimmed and smoothed with 
[he cuticle knife and very line MLiidixaper. 

.If it is desired Erf hang the FjaS-rdicf cm a 
wall, n wire hanger dnm Id be Set in IttL- center 
of the bflek near (lie (op, j mil after the 
plaster of Paris has been. poured. 

These make attractive ornaments when 
colored. This may be done by giving the 
ciiS-l all 0 Lit fnnr coals of shellac and then 
pa) tiling it with the desired colors in enamel. 


wait too long. Clean tbc EnbiiuE bowl mul 
spoon with running water as SOOI1 us possible. 

1 Jr: | wmrl i ng. on the she of tllO model, it will 
lake up to mi hour for tiie cast to become 
hard enough to remove. When U ha?, 
lliormiplily se( , remove the clay walk To 
SC|>ora1.c (lie cits! from the model, first Cake 
hold of 1 lie casl and work it hack Tsiltl forth 
era itlv. This will help loosen it. Mow take 
hold ol it in two places firmly and pull 
slrnigflt }f[nt?n}'{tr 

W Fieri the cast is free, take Hie cullcJc knife 
and Iriiu off ail rough spots while the plaster 
of 1 J aris is still damp. 

This Lnintdio or mold is allowed to dry. 
The hest way to do this is lu pEace it in the 
sun. The drying emi also be done in a very 
slow oven, hill this lakes longer. 

W lien it is finally dry and perfectly smooth, 
cut two note li ps in each side AUd OJ1C 311 
each end, using the cuticle knife. Now place 
the CA?t on the board nRnirt and build a wall 
around iL as before. The wall should rise 
about l /i IE], above the top of She cast. 

Take a lighted CAtidle and rtfijs was into 


[ IEATH£R Cl? Aff J 


sef Lip 3i4Uitd else ntodth 

nrui! Itl to make tllfr Ml-oltt 


is t<3 prevent Lite piaster of Paris from slick- 
itip; to the model. Now a wait about A m- 
(bEck and W± in. Sligh must lie set up around 
Llic whole model. This can be made of ciay- 
I^eavr: about Y\ in. helrvcen (lie model and 
the wall, Paint the inside of (he wall with 
vaseline. 

Put about 5 07. of piaster oE Paris into 
a howl and add enough water lo give a 
consistency like gruel— just lliin trough to 
pour out of the spoon? This mb l Lire should 
be stirred until the plaster of Pari:, sud Ihe 
water are t throughly mixed and there are 
o (3 Tumps. Pout this into the mold, using 
the sperm and letting the mixture drip off 
rattier slowly. 


&Tnch£ 
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ViMlS ITCT-CH 
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POeULAJl SCIENCE WONTHET SHOP DAT A 

1943 

BALLOON SCARES BIRDS FROM GARDEN 

To frighten birds away from a berry 
patch or a newly planted lawn, where 
they often do considerable damage In a 
short time, home gardeners sometimes lie 
a slightly inflated paper sack to a slick, 
When it becomes damp, however, the hag 
is useless, and the string is always gelt mg 
fouled on the stick. A more efficient and 
iJMfflBif lasting device is shown at the left. _ 

.•IK: Cet a ’small red toy balloon, inflate it 

moderately, tie it. and leave the string 
-;' l r S Ji tL 4 or 5 in. long. Then drive a stick into 

letting the he,ad of the nail project sJigiil- 
1 y, lk-i id tbc end of a short piece of 
5 tovepi[>c wire loosely around the nail, 
and bend another ej'e in the other end 
&Ljghity beyond the edge of the tin. Tie 
fetyfr . :.v - 1 Bffl the balloon String to the outer eye. As 

the breeze tjlpws the balloon about, the 
wire slips- around on the tin, and the 
1' string cannot catch. 1 1 will be found that 
; 'Uri-ii-t ? even rain will not affect the balloon, 

" • wluch win stay inflated for days. — F. U. 

popular Science 1933 

. ' V t rf: r> U . ■ i Birds can be kepr from a newly planted 

- lawn or (irdtn paith by Eying a small toy 
f c ... ■■ mtiM balloon co a stake in auclr a way that at 

# ;j ^.pij atoimd and around in (he breeit 
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CAn n tiOA.fi J> 

TAIL 


tangible at almost any lin.rU- 
ware store, is mice led. The 
ends of t lie tin strip arc dou- 
3) led 54 hi, from tin. 1 end to form 
hinges for l lie wing-support wives. 

Two ££-in. tin disks with Vw-in, 
holes in the center, Fig. 3 P serve as 
bearings for the combination crankshaft 
and rubber-band winder, shown in l ? ig. L 
Jte sit re that these disks arc pci fcctly Hal, 
For l lie crankshaft, which must he made 
accurately, vise No. IS gauge spring steel 
wire and bend to the size and shape indi- 
cated. Then coil the connecting rods, 
which arc made from No. 20 gauge spring 
steel wire, to the size given in Fig. 2* 
around the crankshaft. Place the two 
disks over the crankshaft and solder in 
place to the main frame, which is bent to 
penult centering the crankshaft, as indi- 
cated by the dotted lines in Fig. 3. Form 
a bushing for the crankshaft and .motor 
support as shown in the detail accom- 
panying Fig, 3 mid solder this in place, A 
similar hushing on the main frame serves 
as a stop against the fuselage. The con- 
struction of the wing ribs is given in Fig. 
4. They are made by betiding a length of 
No, 20 gauge oil-tempered or spring steel 


wire to a U-shape, V/?. in. 
wide nl one end and V /2 at 
the other. Note that the wing- 
, support wires are bent in op- 
V posttc directions. Now attach 
l the main frame to the fuse- 
lage and apply a drop of sol- 
der to the ends projecting 
from the underside, to pre- 
vent loosening. 

The tail is cut from a piece of card- 
board, 2'/i by 2 in., as in Fig, 10. Round 
the back corners neatly and cut the front 
10 Iy4-in. width at the center. Construct 
the rear rubber-band support from No. 
17 spring steel wire, Fig, 5, insert the low- 
er end through the holes at the rear of 
the fuselage, and apply a drop of solder 
to keep it from being pulled out. In mak- 
ing the wings, use a light, tough parch- 
ment paper and cut to size as shown 3n 
Fig* 7, Turn over the front edge $4 hi. 
sind sen- or paste down, leaving an open- 
ing large enough to admit the wing-sup- 
port wires. Also cut notches as indicated 
in the drawing. Turn the device on its 
back and fasten the two rear ribs lo the 
wings with J^-iii. gummed paper tape, 
(ilue the part between the hinges to the 


f 
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tin plate, ;uid place l lie wing-support 
wires in the open hinges, after which the 
hitler are closed. Be careful uot to make 
a joint that will hind, The connecting rod 
on the right goes to the front crank ami 
that on the left to the rear crank. The at- 
tachment and alinement of the connect- 
ing rods are highly important; if they are 
not exactly (lie same length from center 
to center of the bearings at the ends, the 
finished craft will not work properly, if 
at all All joints must he free in order in 
minimize friction. A J /\~ in. strip of rub- 
ber band, about 5 in. long when doubled, 
which may he cm from a discarded timer 
tube, serves as the motor. 

The plane is now ready for trial higftt. 

Hold it fu the ieff hand and wind about 
30 turns with the right, as in Fig. f>. When 
wound tip, place the foreEhigcr of the left 
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hand against the hack crank, as in Fig. y. 
Pointing the model slightly upward, give 
it a light push and lei go quickly. If it has 
a tendency to climb too steeply, the tail 
should be bent down just .a trille, and if 
(he pknic lends to fly downward, raise the 
(ail sufficiently to correct lids fault, Roth 
wings must lift equally to make (he plane 
Ely straight, if (he right wing support is 
held slightly forward at (he hinge, the 
plane will turn toward the right, while if 
(lie left wing is forward, the course will 
he toward the left. 'The fuselage should 
lie at right angles lo the frc/it edge of the 
wings, and the wing ribs should extern! 
horizontally in line with the fuselage. 
Several trial flights will probably be nec- 
essary before the proper adjustments are 
obtained. 


Salt-Water Bath for Goldfish 

To keep goldfish in healthy condition, 
it is a good idea to give them a salt-water 
hath once a week. A teaspoon f id of salt 
to a gallon of fresh water is sufficient, al- 
lowing the fish to remain in it for about 
five minutes. 


T-Square improvised from Ruler 
and Cardboard 

A satisfactory '['-square call be impro- 
vised bv fastening a small piece of card- 




board across the end of a ruler, A double 
piece of cardboard will give the square a 
better grip, or a soft piece of yfa-iii* wood 
can be used. 



Instead of Inking time to pool n clave of 
garlic will i ft knife, try tins quick method 
of popping tine dove from its skin. 

Place clove of garlic on a chopping board. 
Cover it wii.li flat side of a broad tibuled 
knife. Hit— mot too hard— Hie top side 
of the blade with your fist, Tlic garlic 
S-bbi burins. Lift clove from burst skin. 


Magazine Of Useful And Entertaining Knowledge 

Febuary 1831 


IMPROVED PREPARATION OP CANDLES* 

Steep the cotton wick in lime- wader, in which is dim) red n con- 
riderabJe quantity of nitrate of potash* By this meant is obtained 
a porer flame, end a superior light — u more perfect combustion 
ie ensuwd; snuffing It restored nearly aoperflUoua, end the 
candles tin* fretted, *fe not ran. The wicks should be (borough^ 
dry Wbra the tallow is put on them,— Pfttf- Jmtr* 
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CAN WE ALWAYS BELIEVE OUR OWN EYES? 





« yvu fli sjb tJ1 ds, tad ** it thv 

pd <ba white bottom space bee»outi 

flpiicea bctwfitn Eba wider ia the udddlfi. 

liae* Jf will apptu ppt both Ones are 

3.3 if Ihe (ftp apact pcifc-nily at:ai||b[. 

Itcjmcn wider nt the 


Which liP.fi Is the l*Q£pr? 
This black lip n pci tl'.fl Itg;h.t 
ape-esf:?: langer lb h n [he line 
betide it, but both line* arc 
eicacdj 1 the same length. 




.V.V. V. 

•*Kv&&Iv. 
|Mw.v 

Ry.v: 


TJils ftbuwa hqw a circle appears 
lo ImTe Eidaa and Mroers. These 
black upeta, it looked al iisbrnlly, 
tttm b bat* oil Bides, like A hrnnoj- 
hut [bay *re all quite reudth 



WCw H (be biggest? 1 The pfiliccnLMip 
uaat people wo-uld say. Bui tins 



There i» A iilini ajwt in bgtb your eyes — part Bf the eye, tfiet in la 
e»y* If bUfld, lf*u Can pro™ this by dosLut your left ay a aud 
bolting At the X with your right. Hold the paper a loot away, 
and draw It towards you. Through looking At the X, you -will 
saa the ripet too, but at a certain point tbe tpat will diinnrtti. By 
djAwtog It still netiti to yoa, you will bring tbe spot into Tie* again. 



Which square la the lorgcr? Mob* 
peopto would B«jr ttw white, but tlio 
white is smaller than tbo black. 


r-ulii trijjs.rj ia itally the BitaadeBl 
and the liltla girl ix tbe bjggefrt. 
This eurlmia effect *■« first ub*4 
by a ttaTCT Artist fot Pcai ' s Soap, 



Tern the pM* »*»* 
end round to Ihe left, 
The plain rlotn will 
Appear to rCTOlTH 


lApIdly to (be 1-elt* 
And the otticrn to gb 
alpwly round 1° the 
opponlte dlroctipa^ 


One ol these *ota of 
tban It la wide, ud 
|bu If la high, ts[ 


lines lifokft high t-f 
tbe other wider 
both Are ftqunie. 
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SCOOP ON RUNNERS AIDS 
IN REMOVING SNOW 



CNOW may be easily scraped Up with 
^ Hits scoop a itt I pushed otd of the way. 
If it can be dumped on to a lower step or 
terrace, a )ar?c area may be quickly 
c fen red. 

Gul (jiit two sides of a sit or oil ter light 
but bard wdodj jkf by 4 by 21 1 /\ m- 3 am! 
list back. }4 by 4 by 2%] ".•. in, Shape Llie 
sides as shown and nail together at ihe 
corners. Make ihe bottom of pine or 
other light wood, r /$ by 2& by 30 in., 
using three or four pieces, preferably with 
a piece of hardwood at the front edge, 
which will reed ve hard usage. Shape ibis 
edge !i> C Cml time I In; form of the sides, 
and lit ii piece of 22-gng;e galvanized iron 
5 in. wide and about JO In. long to protect 
it, bending L lie ends over amd fas l lining 
tlicm to the sides as at B. Fasten the 
edges with :f-i ti , shined trunk nails as aL 
i ) , driven through from both sides and 
well dine bed. 

Get out two hardwood runners C, A 
by 3 by 2$ in., and shape them almut as 
shown. Fasten them at the front with 
screws, anil nail (Ini bottom sLvongiy to 
their top edges with fivepcmiy common 
tiiiEls, bend two iron straps K r V\ by 16 
in., and fasten them with fourpenny nails 
to strengthen the back corners. Make 1 wo 
as!] push bars T, in. thick, 45 in. long, 
and tatiering in width from 3 to \ l A In.; 
also one ash cross bundle G, t by r DA by 
J O'A ia. Notch l lie edge of die sides F 
and fasten G with fj4-in. No-. 12 screws 
as at II. Round and sandpaper all corners 
of F ami G ami give tlicm one or two 
emits nf varnish,-— A„ K r 
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CORN AND BEANS, THE WONDER FOODS by K,n $«on 


Corn and beans have been staple foods for 
thousai ids of years. Those American Indians who 
fanned grew corn , beans and squash as the main 
elements of their diets, All three are easy to grow, 
are very productive, filling and nutritious. In fact, 
one could live on I hese three foods, and many have 
had to. 

While researching lids article I talked to many 
Southerners who remembered corn and beans as 
their mainstays as children during the Great De- 
pression. Combrcad and cornmeal inush and 
beans were always there, regardless of their pov- 
erty, and they thrived! 

If you have a supply of corn and beans you'll 
never hunger. Moreover, they taste good- They can 
also be mixed with any other food, adding bulk 
and flavor to the most humble meal. 

To utilize corn, buy it: in 50 
pound sacks for about $3,50 from 
your local feed store* You'll 
also need a Corona Grain mill* I 
sell them as a con venir rice to my 
customers. The mill will be one 
of your most important survival 
tools * 

When you gel your com, transfer II to plastic 
bags, gallon jars, etc., as weevils will come from all 
over to eat li. 

Don’t bother trying to sprout the corn as it’s 
most likely hybrid and so only about one grain out 
of ten will sprout and the rest will only rot, 

GRINDING CORN 


With my Corona Grain Mill I can grind a pound 
of whole corn iti five minutes. I put the pound In the 



CORONA GRAIN M3LL 


hopper and set the screws to a very coarse grind 
which only cracks the kernels into five or six pieces 
each. Then I adjust the screws a III tic tighter to 
grind the pieces finer. Then again and again and 
once again. This makes grinding easy. 

Since most recipes Lake a pound or less, grind- 
ing by the pound Insures freshness! Of course, you 
can grind several pounds at a time, but that's work. 
If you set up your mill permanently in a place of its 
own. you can grind routinely with no thought of 
lime consumption or hard work, 

GRINDING SCREEN 
Away I came up with to make the grinding easier 
is a box screen. This Is a four-sided, bottomless box 
of 3/4 by 4 inch wood* Mine is 
12 by 12 inches* r used plain 
aluminum windov screen# as that's 
as fine as bread flour or corn- 


meal needs to be * I spread GGOP, 
plastic glue around the rim and 



-rr.... : 

GRINDING SCREEN 


1 put a section of newspapers under the grinder 
head and put the screen on the newspaper and 
under the grinder head! After each grinding stage i 
si look the finer meal through the screen onto the 
newspaper and then transferred it into a bowl. This 
saved sending the finer meal back through the 
grinder. 

You can also use the screen for anything else, as 
the GOOP gives the screen a permanent and strong 
bond to the wood. 

CGRNMEAU MUSH 

Your firs! project should be cornmeal mush. 
Consider, asyou read, how cheap and simple It is Lo 
make, 

The best way to cook cornmeal mush is in a 
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Crock-Fot. They cost abonl $20.00 at Wal-Mart or 
most other stores. They last forever and use only 
about 10* electricity in 24 hours. They cook slowly 
a rid w ill not b u rnihe contents. Yo u can st art a bal cl i 
of whatever before leaving for work and when you get 
home you’ll have a fully -cooked hoi meal waiting. 
The inslniclioi i booklet shows you how to do all your 
cooking In a Crock-Pot, cheaply and great 'Lasting. 
Get one] 
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CORN MEAL MUSH LOAF 

Instead of plain corn meal mush you can make 
scrappl e . T1 ] a t's sim ply the mush with mea t sc ra ps 
chopped up and mixed with the cornmeal during 
Lite cooking. 

You can't beat the economy of cornmeal mush. 
At 6 c a pou nd for cornmeal ground yourself, 2 cups 
or 10 ounces costs about 4 <£. What you get 
when it sets is j ust over 3 - 1 /2 poi j i ids of food for 2 $ 
a pound’ 

CORNBREAD 

Now for combread. This is delicious and South- 
erners love it. Its among the simplest breads to 
make. It’s baked in a greased or teflon -coated pan 
about two inches deep and 8 x 10 inches or round In 
an iron skillet. 


CORK BREAD 

It's cut into slabs and the slabs arc then cut in 
half and spread wtLh margarine. Combread doesn't 


CROCK rcr 

Without a Crock- Pot yon need a double boiler. 
Com will st ick hard over direct heat and so you must 
not cook it over direct heal. 

A double boiler is simply two pots, the bottom 
one filled with water and the top holding whatever 
you don’t want direct heat applied to. 


Say you have a crock- pot . Put 
in 5^ cups of cold water and pour 
in and stir 2 cups of cornmeal 
and a tablespoon of salt. You can acid whatever 
spices or herbs you like for flavor or leave il plain. 
Turn the Crock-Pot on high and put on Lhc lid. 
Then let it cook for 3 horn's. 

After one hour stir il well with a Lablc knife and 
scrape oil any comment sticking to the sides, as 
that's where the heating elements usually arc. 
Cornmeal does stick slightly in a Crock- Pot but it's 
easily scraped oil. 

After the second hour give it another stir and 
scrape and let it alone. ATLerthe third hour, scrape 
and stir again and pour Lhc mush out into a 
greased or Teflon -coated bread baking pan. 

Let it alone for a few horn's or oven light. It will 
then be set firm and you can turn it out on a plate, 
Then cut off quarter- inch slices and fry H golden 
brown and serve it with whatever else you have. It 
tastes good, is nutritious and filling. 
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hold as firmly as wheat or rye breads so it needs half 
wheat flour for the gluten to keep it from being too 
crumbly. Cornb re ad doesn't loud itself to making 
sandwiches but it's bread all the same, 

A favorite dish of mine since childhood Is chunks 
of hot comhread covered with pinto beans and the 
bea 1 1 sou p , Deli cio ust 

To bake H you get together 2 cups of commeal, 
1 cup of wheat flour, 2 table spoons of bacon grease, 
cooking oil. melted margarine, etc., 2 teaspoons of 
salt. 1 egg. 3 teaspoons or ha king powder and 1-1/2 
cups of water. 

To make a lighter loaf, substitute commercial 
while floi.tr anti milk and add another egg. This may 
taste better to some, but I like the cruder kind just 
fine. 

Mix the Hours and add the grease or oil and mix 
some more. Then add l lie egg and salt and mix some 
more. Now add the water and mix until smooth. 

Preheal your oven to 875 degrees F. and add the 
ha king] jo wd e r ar id n lix agai n . Th c n po u r th e bat c h 
into the baking pan and put li in the oven, Bake it 
lor 45 minutes. 

When this Is baked you’ll have 1 pound 7 ounces 
of extremely rich bread for a total cost of just under 
20 + . It's tasty, nutritious and very filling. 

You can also make corn pancakes wiLh this 
recipe. Use 2 cups of water so f bey'll spread and fry 
them in bacon grease, etc., in a hot skillet like 
regular pancakes. When. the bubbles in Die middle 
of the cakes stay open, it's time to turn them. A 
couple of minutes later they're done. These are 
heavier than flour pancakes, Spread them with 
margarine while hot and they taste great with salt 
and pepper or even syrup if you Ye into sweets. 

These are the com dodgers Rooster Cogbum 
carried with him ns his mainstay while tracking 
Ru f flans, 

CORN AND BEAN LOAF 

While getting this article together V invented a 
staple food. 1 don't know what to call it, but it’s a 
combination of corn and pinto beans. 

First you cook the beans. Using your Crock- Pot 
you pour in &cups of water. 2 cups of pin to beans 
and 2 teaspoons of salt. Throw in some pepper, chill 
and whatever else pleases you. Turn the Crock-Pot 
on high and let. It alone for 3 hours. 

Then run 5 cups of cold water and stir In 2 cups 
of commeal, Pour this in on top of the beans. After 
an hour stir the comment Into the beans and stir well 
a n hou r la l or. Us e a tab le knife to stir a rid go aro u nd 
the sides and bottom to knock loose any cornmeal 
L 1 1 a L Stic ks . Aft e r o ne more hour give it ai io t ti er good 
stir to mix the beans well and then pour the contents 
out into I wo greased or teflon -coated bread baking 



COKN - BEAN LOAF 


pa ns . M ext day the corn / beans will h ave se t in to l wo 
loaves wl i ic h a re si Ice d a r id file d or used a ny way y o u 
wish. 

For this food, you've paid 40+ for the beans if you 
bought them for $ i 0-00 for 25 pounds, which is the 
average bulk price. The corn costs about 4 c and a 
few cents for salt, pepper or whatever and energy: 
say 50 +, H should weigh out a l about 7 pounds. 
Using 1/2 pound as your main course, if makes 14 
meals at 4 + each. 

Of course, you don’t con fine yourself to this. You 
use vegetables, eggs, bacon, gravy over it or what- 
ever meat you have and Just use thccorn/bean loaf 
as the bulk of the meal. You could cat nothing else 
and do well but you'd soon get tired of It. 

The point is, it’s filling and nutritious. A study 
was made of the average Mexican’s diet, mostly com 
and beans. It was found that the beans provided all 
the needed protein and minerals and the corn the 
carbohydrates and vitamins. The two arc almost a 
complete, complimentary nutritive package. And 
with side dishes, the average Mexican docs have a 
balanced diet. 

Perhaps you'd prefer your beans straight. A 
pound of dried pinto beans turns Into 3 pounds of 
cooked beans. At 404 a pound, dried, that’s a little 
over 13+ for a pound of cooked beans, 

Pinto beans are best cooked in a Crook-Pot as 
they take quite a while and no one canes with a 
Crock- Pot, but in a kclEle they might be forgotten 
and burn. 

Nothing is simple r io cook than beans \ If you 
only want beans but Utile or no soup, put in 6 cups 
of water and 2 cups of beans, plus a couple tea- 
spoons of salt, a teaspoon of pepper, chili powder 
a n d wh a Le ve r seasoning su its you , Cook on high for 
three hours and if they mash easily they're done. 
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Ot h c r wise c o ok for a not lie r 1 iou r . 3 1 nee a C roc k- Hot 
doesn't quite boil, you can't overcook them, so an 
hour or more doesn't matter. 

If you want bean soup, use 8 cups of water. 

i'd like you to make and try everything in this 
article. You'll find il r s ever so easy and you'll be 
surprised at how much good-tasting, nutritious and 
filling food you can have for so 111 tie cost. 

You'll not only learn how to cook but you'll 
realize that you and yours will never go hungry, as 
will so> many who relate to food only as It Is 
processed and prepared by others. You'll then 
wonder why anyone would be so stupid as to buy 
commercial "survival food" for ^thousands when 
you can do belter for ^hundreds and learn while 
doing M. 

1 lose patience with people who see such food as 
d u II a nd una pp ct i zing. lis | >ecial ly wot n cn r You go 
to a Mexican restaurant, or Chinese, or Italian, pay 
an arm and a leg for admittedly delicious meals. 
Yet you fail to see that they are all prepared with 
simple, inexpensive Ingredients, most of which are 
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described in Survivor Vol. I or Just about any good 
all-purpose cookbook, 

Any woman who considers herself a good cook 
ts fully capable oT making any simple food taste 
good. If she can't, she'd better learn. 

People who are so dependent- minded that they 
must pay others Lo prepare their food are in danger 
of losing everything. Don’t you realize that that 
attitude causes the average family to spend about 
30% ol Its income on food when they could cat 
better on about 5%? 

Your family could eat better and put that 25% 
savings to building a family business which would 
make you valuable Lo your community. You could 
even afford a greenhouse alongside your home. 
Succeeding issues will teach you to grow loLs of 
food in a small space and make more from a few 
hundred square feet of land than you can at most 
jobs. Also, it will insure your safety, as your 
neighbors will fight to protect their food supply, 
which could be you. 
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Nontreezmg Poultry Fountain 
Popular Mec brinies, I 92 r> 

A drinking fountain for poultry that 
keeps the water coo l in summer and pri - 
vents freezing ill winter, and also pre- 
vents pollution of the water, is shown in 

t lie d ns w i si A 
glass, or cart lien | 
ware crock or jar 
is t into a 
wooden Ihtk, into 
the b o i X o m o f 
which several 
Indies of sawdust 
have been placer! ; 
the space between 
the sides of the 
Inn and the ves- 
sel is similarly 
filler! w i t li saw- 
dust. A wooden float, having i series 
of I -in, holes drilled. In It, is water]! roofed 
with shellac and placed inside the water 
vessel, as shown; 



Revolving Oven 3. “-These 
oven g winy be easily made by any tin- 
man. They at e not now manufactured 
for sale* which is to he regretted, on 
account of their obvious utility. AY hen 
suspended in front of any ordinary lire 
by means of a bottle -jack or a common 
worsted sliiug, the K evolving Oven 
will bake bread* cakes, pies, &c. } 
in n much more equal and perfect 
maimer than either ft side oven or an. 
American Oven, without depriving the 
room of the heat and comfort of the 
bre. jlcforo an ordinary lire, in any 
room in the house, It will hake a four- 
pound loaf in an hour and twenty 
minutes. It also hakes pastry remark- 
ably well, and all tiro care it requires ii 
merely to give it a look now and then to 
sec that it keeps turning. The bottom 
of the oven* Is made in llie form o£ 
two saucers, the lower one of which is 
Inverted, while the other stands oil 
it in the ordinary position. A rim, 


from 1 in. to 2 in, in height, is fixed 
round the edge of the upper saucer, 
but a little within it, and over t-ble rim 
fils a cylinder with a top, slightly 
domed, which also resembles a. saucer 
turned upside-down, Jn the centre of 
the top is a circular ventilator, through 
which steam, generated, in baking, can 
escape, and the ventilator is covered by 
a domed plate, ns large as the top of the 
oven. This acts as a radiator to reflect 
heat on the top of the oven, and Is 
furnished with a knob, by which the 
Cylinder that covers the article to ho 
baked maybe removed, iti order to view 
the progress of the baking. Two strong 
wires project from the Imtloiii on either 
side* terminating in loops or eyes for 
the reception of the ] looks of a handle, 
by which the entire apparatus may be 
suspended in front of the fire* 




Stone Jug Makes Effective Bumble-bee Trap 

B UlHJUi-UfiliS ; i rn t liomelK [dlcrl me ke llldr home ik'ht 
far]n homes, wliorp Ihry enjoy Me IIILIcIl 1o the mi- 
iroynticw of farm fuik mid livr si uric. A very F-i tuple jug- 
!rnp can foe rifled up In ;t few tin miles to nnleEi llivst 
irnwclfomc vEsilni’F. A piece nf news psi per is rolled irilo 
a Uihc Co jil Ihc mmilh ol n [mllim shine jlljfi and a few 
droi*3 of honey or ^yrup sire p I -\ cen I wilhiu Ihe lube. 
Morn honey is deposited In lilt? ]Uf£. :uifl Hie: pnptr 1 oho 
is Fuse rich ns shown. FUnoldc-hees will hr ilinnedhtMy 
jillrjtrlrif Jj-y the swrel h.'df ;m 1 (tlUt the IhIk 1 . OnCC 
I hey MCI through I lie In foe irilo the jojC. Ihcy will 3ie LEimhlc 
lo fliu! ETieir w;i y oul, and curt foe dUposiml of as desire d- 
Aeqilille of lioni'Ji slionkt l>c siilliciciil lo trap HP ordinary 
swnrjn of inimhiD-ljccsj-r-th E. I CendrieksoP. 


Pastilles for .Burning 1 , — 
CascariUa bark* eight drachms; gum 
benzoin, four diaohiLis ; yellow ganders, 
two drachms ; sty rax, two drachms ; 
olihanum, two drachms; clicircoal, six 
ounces ; nitre, one drachm and a half ; 
mucilage o.i' \. gaeanth, sufficient quan- 
tity* Reduce the substances to a 
powder, find form into a pasta, with the 
mucilage, and divide Into sin all cones ; 
then put them into sui oven used quite 
dry* 
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THE PERFECT 33 CENT BREAKFAST 
By Kurt Saxon 

A while back some Mormons visited 
me and told me of a friend who had been 
socketed inLo paying $12,000 for a year's 
supply of "Survival Food" for his family of 
five. The sdkr had given him a break by not 
charging anything for the baby. 

The only good thing one can say about 
most commercial survival foods is that they 
won't taste any worse in ten years than they 
do now* The worst that can be said for them, 
aside from their lack of nutrition from over 
processing, is that they cost an average of 
three times that of food from your local 
supermarket. 

A year's supply of food would be nice 
and you should go for it. But he practical. 
Buy what you normally eat and like. Learn 
basic food processing so you can buy foods 
cheaply and in bulk. 

Of course, we all use canned and 
processed food on a regular basis and they 
should always be bought by the case. You 
should figure how much of a certain product 
you will buy over the next year and buy it alt 
at once by the case from your supermarket. 

The economy is obvious. First, the 
supermarket manager will deduct at least 5%, 
since his people won't have to unpack it and 
put it on the shelves. Second, since food 
prices do nothing hut rise, you will probably 
pay at least 25% more for the same products 
in a few' months. 

You can do even better by trading at 
the discount food stores like Sam's, I heir 
prices average 10% above dealer's prices on 
most items. 

Although food in cans, jars and dried 
packaged foods easily keep from three to five 
years if they are stored in a dry place, you can 
insure freshness by rotating. Say you bought 
ten cases of canned peas. Just mark the cases 
from 1 to ID. Use from case 1 and when that 
is emptied, buy another and label it 11. Then 
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start on case 2, buy another and label it 12 and 
so on. That way none of the food will ever 
be less than fresh. 

When you incorporate grains into 
your diet you will see your food costs 
plummet. Buy a hand grain grinder and bake 
your own bread, You will save several 
dollars a month. It will also taste better and 
be more nourishing. You can even sell it to 
neighbors and even to local health food 
stores, 

Grain grinders should be steel-burred, 
not stone. Stone grinders are a fraud. They 
are touted as causing less heat than steel. But 
hand grinding does not create the amount of 
heat objected to in the commercial milling of 
grains. So buy the much cheaper and more 
durable steel-burred grinder. Allan sells the 
Corona Crain Mill for $48,00 delivered in the 
continental United States (foreign please 
request additional shipping charges). It is the 
best for the price of any on the market and 
should last a lifetime. 

The Survivor Vol 1 and Poor Man's 
fames Bond Strikes Again video tape will 
give you an excellent grounding on the 
processing of inexpensive and nutritious 
foods. Through them you will learn that 
high food costs, and especially the need for 
commercial survival foods, are the results of 
ignorance. You may soon have to abandon 
the luxury of such ignorance. 

But now to get to the main subject; the 
perfect 3.3 cent breakfast. This is just one 
example of a food which is easy to process, 
nourishing, energy and health giving and 
costs practically nothing. 

It is simply four ounces of wheat, 
sprouted for 48 hours, cooked overnight in 
your thermos and put in your blender. This 
makes a large bowl of breakfast cereal which 
tastes wonderful and will give you more 
energy than you can imagine. 

There are several steps to processing 
this food but it takes only a few minutes in 
all as you bustle about in your daily routine. 
You probably already have most of 
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what you need but you should equip yourself 
with what you lack, 

First, look up your local feed and seed 
store, even in a city, and call them. Ask If 
they have, or can order, 50 to 60 pounds of 
hard red winter wheat, untreated (treated 
seed is strictly for planting). There is no 
reason they should not be able to provide it. 

It will cost between $7.00 and $8.00, 
depending on your location. Say ii costs $8.00 
for 60 pounds or 13 cents per pound. You 
will use 4 ounce portions. That is 4 times 60 
or 240 breakfasts or 3.3 cents for each 
breakfast. 

One thing you will need is a Stanley 
Aladdin narrow-mouthed thermos bottle, 
These cost $19,00 at Wal-Mart, are almost 
unbreakable and will last a lifetime. Don't be 
tempted to get a wide-mouthed thermos, if 
you mean to cook in it. it holds 3/4 cup less 
than you need. Also, the cap has a wider 
surface, which keeps it from holding the heat 
of the near boiling water needed for actual 
cooking. 

Next you need two quart jars. 
Mayonnaise jars or simitar will do. To cover 
them gel some nylon window screen from 
the hardware store and cut two six inch by six 
inch squares. Put four ounces of wheat in 
each jar. Put the screens over the jars and 
hold them in place with large rubber bands. 
Pill one jar one-third with water and set it 
near the sink overnight. 

Next morning pour out the soak water 
and drink it. It is vitamin-rich and a good 
morning tonic. Upend the jar in the sink to 
drain! After the first draining, flood the 
wheat about every four hours before bedtime 
and drain it. The idea is to keep the wheat 
moist. 

At the last flooding the first day, just 
before bedtime, flood the second jar and let It 
set overnight like the first. Next day, drink 
the water and treat the second as the first, 
flooding both every four hours or so. 

On the second evening the first jar of 
wheat will show sprouts protruding from the 


ends of the grains. Now it is ready. It is part 
grain and part fresh vegetable. Its protein 
and vitamin content is higher and It is 
altogether a more complete food, rich and 
amazingly nutritious and, again, a complete 
meal for less than 4 cents. 

Empty the sprouted grains into a two 
cup measure and put four more ounces of 
wheat in the jar, flood and set aside 
overnight as before. Now you have a 
perpetual routine taking up no real time and 
producing a fantastic amount of food for 
little cost. 

With the sprouted grain in the two 
cup measure fill it with water to the two cup 
mark. Then pour it into a saucepan on the 
stove and add two more cups of water and a 
few shakes of salt to keep it from tasting flat. 
Heat it to a boil, which takes about five 
minutes. 

You will need a funnel to pour the 
water and the grain into the thermos, l ake a 
gallon plastic bottle; milk, bleach, vegetable 
oil, etc. and cut it in half. Use the top half for 
the funnel. 

Fill your thermos with hot water to 
preheat it and then pour out just before 
filling with the grain. While the grain is still 
boiling, empty the pan into the funnel and so 
into the thermos. You will have to use a 
spoon to push part of the grain from the 
funnel into the thermos, as well as some of 
the grain from the pan. At any rate, do it 
quickly so you can cap the thermos to contain 
the heat. 

Cap then shake the thermos and lay it 
on its side so its contents don't bunch up, and 
leave it overnight. Next morning, pour the 
contents Into a blender and pour out part of 
the liquid into a cup. Drink the liquid as it is 
rich in vitamins. 

With just enough liquid to cover the 
grain, turn on the blender at low. Then 
increase the speed until the grain is all 
ground to the consistency of oatmeal. You 
can add cinnamon or any other flavoring if 
you like but you will find it has a delicious 
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taste of its own. 

You do not need much sweetener as 
the sprouting has created quite a bit of wheat 
sugar. You can add cream if you like, but 1 
like mine plain. In fact, I just blend the 
wheat with all the liquid and drink it* 

You will be surprised at the energy you 
feel even a few minutes after eating. Not 
only will it enable you to be more energetic 
and alert until lunch time but it will also be 
an excellent weight adjuster. 

For instance, if you are overweight, 
that energy will make you more active and 
you will lose weight. If you are underweight, 
its carbohydrates will be burned up as energy 
and that same energy will activate and 
increase your musculature. 

There is one possible drawback to this 
3.3 cent breakfast. If you arc active, no 
problem. But if you live a sedentary lifestyle 
and are sluggish, you may get the runs. Not 
chronic, just loose. However, this would 
only last a few days. After all, this is whole 
wheat, with all the bran. People have been 
eating roughly ground whole wheat for 
thousands of years. Up until about eighty 
years ago only the very rich ever ate white 
bread. Sluggish intestines were a rarity 
except among the wealthy, 

Consequently, only the rich got colon 
cancer. Colon cancer is caused by the buildup 
of carcinogens on intestinal linings, Ihe 
rough bran from whole wheat and coarsely 
ground corn kept the intestines of common 
folk free from any such buildup. 

The same goes for oatmeal, which has 
recently been touted as the perfect bran food. 

It is a staple of the Scots and is high in 
protein. But what with the bran craze its 
price has risen much higher than its 
nutritive value. 

So back to the wheat bran and its 
unsettling effects on the innards of sluggards. 
Ibis is only temporary. Any radical, even 
beneficial, change in the diet will cause a 
reaction. The intestines are not harmed, any 
more than unused muscles are harmed after 


a first day of horseback riding. The nether, 
quarters doth protest but they soon get used 
to it. No need to overdo it to bowleggedness 
though. 

So 1 am not suggesting this to be your 
whole breakfast permanently or that you 
make whole wheat your staple food. What I 
would suggest, however, is that you 
challenge yourself to make it your whole 
breakfast for two weeks. 

You will save money. You will 

experience fantastic energy. You will 

lose/ gain weight. You will even get cleaned 
out and regular and will realize that you will 
never really need a laxative, even 
Metamucel, from then on if you eat only one 
serving each day. You will lower you risk of 
colon cancer. And you will never fear 
starvation as long as you have sense enough 
to buy whole grains in bulk. 

Popular Mechanics Sept-/ 1902 

BROILED CORN BETTER THAN BOILED 

The hoy i of .to years ago knew n good thing when they used 
10 go out *nd forage in * field of corn and roast the Juicy ear* 
over k fire. Of hie years people have forjtQtlen alt about this. 
Ulii in twittnff sweet corn Instead of roasting ii» they set miss- 
ing one of I ho best things in the eating line, 

A prominent physician in Chicago, who has a fine summer 
home, hinds tia the fol lowing: "Corn broiled is as much more 
'Mkioui than that which is boiled, as a roast of meat is superior 
in melt that is boiled, The inclosed sketch shows a trailer 



E i st corn mi I lie cob which any boy can easily make hy twisting 
n piece of gaU-anueil wire. Bring the ends to a right angle, 
sharpen them to n point with a file, nnd there will he sufficient 
• prir.jr to hold the ear firmly while hcinjf roasted. Ahoitl three 
minutes is sufficient over an ordinary took stove with the lie! 
removed. Mike a few ol these com toasters and give a green 
corn mast party. It's great fun," 

* ■ 4 « » — — 
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TRICK CHRISTMAS CANDLES SHOOT UP WHEN LIT 

' , -,,,11,.- 1 h-i‘ > v j|] Jan ' i iif-Mi Cindy li 

9^.* ^ . ■ r ' 

tied up uitli a curd, amt the ends of W *9M 

(he cord project out oi the (o[3 to 1 

form the wiii r The cord is prepared i 

or athunce by dipping it into a hoi. Aj IfcsltA 

S 3 Cup. ted solution of sn I (peter with ' ; Jj ga . 

a little glue added. When the wick is y^a ^ i; ^ JB BRBKjffftf 

lighted, St will burn down quickly and L 1 j 

release thc spring', and the candle In JT ' ammm r xj A - . . 

shell will be shot Inch into the air. j. ™ 1 u lifF 

A few candles pn-pared itr this way Sjffi 

will add to the gnyeiy at any Christ- 
inas or .New Year’s party. — C, b, 0, — — 


Wedging an Ax Handle to Hold Securely 


Popular Science, March 1938 traced from one end to tiro other with- 



t A , , out interruption For tbe wedges, spruce 
JP AN ax. helve breaks— or a batehet or QT oth g r well -dried tough wood will 
| hammer tartl* lor that matter— It gerVie Cut thorn with a taper of about 
la important to know how to wedge a 3/16 tn- to tlie inch and with the a tart- 
new handle so that the head will stay edge thick enough to prevent its 
on and so that the "hang” suits your beln ^ pushed into the saw cut more 
personal preferences. In fact, even with tbfm y ^ by 

a new ax It pays to buy the head and Thc helve lg ]eJft ^ lu lonB - er than 
the helve separately and At them to the width of the head at the eye. Do 
your own taste, provided you have had not aaw jt because the projec- 

sufficient experience with an ax ^ tlon pr0 vkles an extra clinching effect 
know exactly what yon prefer. tq the wedging. 

The helve must he well- seasoned, Witb a mau! or a 0 f plank, 

thoroughly dry, and SO stralght-g rained drive the first or large wedge snugly in 
that at least some of the grain may be 


the usual position — that ls r correspond- 
ing to the long axis of the helve. Then 
make a saw cut as shown in the diagram 
through the projecting part of the 
wedge and down Into the helve* and 
start a thin wedge at right angles to 
the first wedge. The second wedge Is 
a very important item as it prevents 
“Tocklng” and subsequent loosening of 
the bead. After driving this second 
wedge with a hammer, cut it off at the 
end or the protruding hetve, but be 
careful to leave the first wedge protrud- 
ing about % in. from the helve to allow 
for future tightening after the ax head 
has been in use. 

Always keep the helve dry, because 
alternate drying anti wetting will loosen 
the head. As a further safeguard, I 
J give the helve several coats of well- 
I thinned paint, which is carefully worked 
into any crevices between the head and 
the helve. O 



Homemade Snowslioes 

Secure four Sight barrel slaves and 
sandpaper the ou tside smooth. Take 
two oEd shoes that arc oxli'a large and 
cut off ihe tops and bccEs so as to leave 
only tbe ioe covering fastened to the 
sole. Purchase two long book straps, 
cut them in two in the middle and 
fasten the ends on I lie toe covering, as 
shown in Fig. 1. The straps are used 
to attach the snow-shoe to the regidar 
shoe. When buckling up ilie straps be 
sure to leave i lie ns loose enough for thc 
loot to work freely* Fig. 2. Fasten tbe 
barrel staves in pairs, leaving a space of 
4 in. between them as shown in Fig. J3, 
with thin strips of wood. Nail the old 


Made from Eurrcl Sl-ai'ti 


slice soles to crosspieces placed one- 
t Idl'd of the way from one eiad as 
shown. — Contributed by David Brown, 
Kansas City* Mo. 
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DH. STROTHER 

11UKAT. l’lCTDiiliS. liw.miiU m™lw 


EiUUKATOX. 


itfo (Jill PI my CSJHSlEoUtU; hil* tullgllt ; HULL I lWC 
iii'^UEl (iVEJI lo 1 ]]:Ll Miei'U TMlSV lx* ROinn lluW 

lit pny llacory, frir wlCFi Ll it; Ih'st mi Ed liivuLEt of 
■^M'injr I tmvu been yen ruing cOhlilliuilly fra 1 Lhc 
cnmllrv, Olid rtrcm tri ng of Ekoso pleaiAllt dnvs. 
when the tme nrn J tender impulses oF tin* Iichte 
withered ml under iElc cold Ivmniiy at IteRKHl. 
Very accomplished Jier!iOII Yivt hours oF Trrilvtty travel brought us C-tj che 

| ill mouutninF, mid oh landing from the train I. had 
nsferred immediately tv the CO aeft 
In (Etc Village of HanU 
tliO pent of justice mid chief town fit 
tins fcaw was slow, the road* 
mid tin* driver- a loutish negro, as ppii'il- 
n* Ekii^ horses- ESlit na Ihe distance was only 
I litivc cltfit mile*, ami I was iIib only ]uiwlijsci .- 9 I bore 

j (_ f]j| ] ;3|i tasoph icidly. About mill way uF Om 

ictuniev my Jolm E Ntri 1H>|S (Sic horses’ beads inlo a 

■ *■ 1 - > .i . i . .. ...» i.:.. .irhh 


A LF/1TKU Fi'fnri (lift country- ait iiivirwrtcm 
. fiuiil mv old friend, Colonel Manley. Itn 
vvidi&f mo IT fjioiul a month with hint — .six 
jntmltifi— 0 yenr; III short, ta kite n|' my aIhaIc 
with Skim for Jilt-, if 1 could consent Co so grout 
u sacrifice, 

,S;icri£icel He must bo puking fun nt me, 

Poes Elu Imngim! il i?t n hsrerifiee to Ernvo the city 
With ihe opening uf Fpriilg? to mis* (lie (hnvd- 
Eln^ rit the elnljJioiHiG, Ihc' yawning*? et the 
ii | nun , llie dinings out, C ” ! 

Ulii^Ii! JIu* he forgotten llmt I am no longer 
a buy? "^Vell p never mind Mini. 
f H rJjmy, I know, Emit nut fo largo a* 

Hif it« owner, I will none pt Mm 
freely (IS it WAS given 
sooner 
to-morrow. 

And I was as good up my word, 

T)ks nest movltitig 1 wA* in the em s 
H-edtwmrd toivnrd Mm Mnolkkonntn ins k' Virgin in, slmimeil miitniiumy 
mynikild occupied with in .... " 

I Jut and fuftirc. At Ihirl y-lire u mitn lias aL-euan- 
idirhed half the journey oL' life, und Latins eo l.^k 
larch as frequently itfi lie hMihs jhrward. E wen 
I Li in king of myjich— irlmfelsns he^ luiclidor to 
llkitik i)f? liesin!e*i the eokknlry 1 was nlmid td 
ivtuie llifl hill ll of in v 1 lil t 1 1 — 3'|T V 


Co rriOie ]>orseveririg elliirt, dint it Wd-S cimfrary 
Chi hit theory as well as mV mi tore to devulu my- 
self (r> n SO that I hove hcen contcill 

Eo Ikiss ill fiOel ety for a 
without nttcin|prinK to seratch my mi 

upon the rolls Of i'Vnio, It" I hare never ffd- my Inggagglm 
ihv oveniFig ]iartics ? [owed any jinaliLotlvc businctS^ I have eeclreived Ibt wnfl to enny mt 

f-\(rm , !ij£iu.L:o, so Unit my estate in uninL|siirwh sevalllde 
Tilt old 3 tall Jf [ liave duvoEw! niysdf At times to pieial 'ifo r my native eonnty 

iElc ]r«irt I |m VQ carefully avoided excess, so that my COIL- rough, 

is i mil (it inn nH $iitmioii h sound, nnd 3 when not too cEostdy ot- Its* 

.1 will he With him loo, <>tl.|»tad in Lilcniry pursuits, CvCIl rolaist. 

(hail lie liae bnl'gniruul for, 1 will Shirr CLited my residence in a r:ity, hueuuse one Inula 

chute nniploi' tvinirTtnnit-y for the cidlivatifni of ^ 

elegant lasle*, and, to be frntik, a l.n'gor Clicalre fence corner nlnl, ^ ill 
fir (he display of aeconiplishmetkl, 1 lim'e mcnecd liallooing ntin 

wlay s it is iiohody'fi luksi* at ji eoptsideunble disc it 1 
^ling IliOllglkts of Ihe m ?53 Co know; yet out whose daily walk leaclH Luj; nwrl his voice E« M 

]i Fin Cli rough two or tlirCC niilcn of dry-goods and Ept urindmkJ to get ilrn 
fancy alorra may well he Jirkutaul. liiilisieEf. After el wli 

I Jinve soinptinicA llatrererl myself that I lard pmiiud Ivy a lialicss ion of his own TACO, 

ikkLislered (lie Art of living. JVw'hiqFS I hne'C, who had, apjmtcntJy, bten just roused frirm his 
U'Iioll we foul satisfied llarC wt have bi lived A sicstn in A Atmw-riok, ns ins eyes looked swulk'^ 
iirflhlcm, it possesses no fnrtlior LiiLerest. for as. and his v,ml well dredged with chart. h.iuli oL 
r |'| | es may anwnJd for ilia dull shadows of cnj\r/i lIiO^O wort 1 1 ies was IcsinUd wiCtk n (h^.eu vers cL 
Mint nf I iii l: have Oeqni'nl ly dntkcnod my sun- corn, which were prO^nlly (liqmHilcd iiinluf Clio 
shim;— for (he gn-ndaal drying up Of the Paring kiosira ol (he houses. The foil rdcggcd l»r<atcB 
nf r-i% I- .tii lent wdrhin mid r iuniid inc. ' n A'i(ldn ennmicneoLL nimitfln hr their hmt willi an n]'pn- 


Sp| 



LflpIM M 




fljwi Vs _ v — .J.T 

' m T Lr ~ ^ r -i 






: Sc-— 

— *- 3 ■ — n . 



THE SURVIVOR VOL 8 


3331 


THE SUR VIVOR VOL 8 



to n drink of whisky, Mirnwsj his jiig.hulun 
fiftihllc-lings across his hOTiie, {tnd wjalies Imii rt 
^OcjkI tuning. 

If til* daily exercise of tudl, sdf-fiOUtroI under 
tin,; most trying circrimsCftnccss • i hi %- nrsfi I juriito- 
Tiflpa mid good-humor, is calculated to improve 
the «nn(;is t surely ft country store is tli-ft best 
school pit the world for a young muu. 

Attracted by the click of the glftSsCS, n fellow 
who Hind Ik!(!ii dawdling about ihc door ap- 
proached tlsc conns nr. Ilis physique resembled 
that of a. dug tli id toid Hwcn drowned for n week. 

“’Well, Squirma is ’Icctccl," sold he, address- 
ing birnscif ill ft general way to tLo ele-rk, my- 
joir, ond the bottle, will! she apparent hope Unit 
one of li^ would 11 We hild hunt work,’ 1 

ho eontiauiod, 14 In it the ’Dimoernoy bus curried 
every thing- — Wigs HEid Know-nothiu's hiiin’t got 
no show now.” 

As there wns no reply the swelled deg reluc- 
tantly wnlkctl away. 

I turned (ft the clerk. "Jour friend seems 
lo trike it deep lot crest in public a flairs.' 1 

“ He is excusable," replied the clerk, “urnee 


CU 111 HIV HU-ILIj LI L- UTL" UIUTS 3 I i/jli ir- f 

not more than o mile from Colo- 
nel Manley's. A couple of sleepy 
EiOVSii?? at the venerable rack, half 
it dozen Goalless loafers on the 
dry-goods boxes at the door, in- 
dicated She character of the ptaeo 
without a sign-hoard. 

■Notwithflftwlmg- my vivnd ty nt 
the cnlsct 3 hftd begun to fed leg 
weary, and was glad of an ajjnk'jry- 
to rest , A ml iigled odor of dry 
goods and groecL'ioH saluted my 
naso on entering \ near the stove 
that of whisky arid Tobacco pre- 
dominated. The civil clerk of- 
fered a sent, and then turned to 
wait on a rustic customer, whom 
he adroitly plied with, induce, 
inenls lo purchase ccrtum Eeu-ccnt 
calicoes of lively patterns. 

£l Fifteen yards ?” nays old 
Homespun, (hnughl fully. “It 
takes n sight of track In reach 
round whnmen nowaday*. n 

J £ 15 ti t till n.k of the price I Only 
ton cents for Each goods as this E 
Less Haiti cost, .1 assure you.' 3 

“A dollar fifty," swul Jlomq- 
spun, soliloquizing. 

“ Whal's a dollar fifty (o spend 
on such ft wife as you have got? 1 ' 

“She's a middlin' solid cluirik 
of a woman, 11 replied the farmer; 
Ll ^its Rtoulcr every year.' 1 

“Just Took at tfuwc colors. 


Eite,. while the bipeds retired 10 a scat on (he top 
lull uf Jhc next pa not, lit lltcir JiijiC?, and dis- 
cussed the n Hit i vh of ihc neiglilwrlioijd at (heir 
k , i«iH'C. Thin perform!! lire Justed for an hour 
hy I he wnl eh, when we again got ntnEcr nay, and 
in (he course <if time hauled up in fruiH 
of the village Liven! mn.l at n go-office. 
Although I wns scill fire mites from 
the place of my de-srinalior^ I did net rc- 
gret |r> Iclil'u that Ibis was the terminus 
of Hie singe line. I knew Hie fund to 
] locks-toii when 1 was a boy, hud oJteil 
walked it, and ccnittl do it again, E^o 
leaving mv hilggago at the lurern, Istart- 
Ct| ri If. right glad of an DpportmtEly to 
Si ml eh my rrnmpcd Icgs. 

Asl trudged along munV familiar scenes 
met lllv ore, just as I had known llicm In 
hoylioud. At fiomO points I. was hewil- 
d crcd with ehaiigesi a forest cleared ous. 
It (Fdcket grown Up, an alteration Eli the 
local ion of the aro:td. Once l thought 
£ had lost my way, hut was soon reas- 
sured hy Ihe op] K! a r: nice of mi nnwhite- 
vniBhittl, tin tidy, wentlier-lajanded 
htiilding which I reeogiii^eil as the 


«■ It'll fade.” 

J£ lf yon stand as long fis tlii'su 

colors you'll be a rich man, I’ll warrant that, ' 

“ Wheat is ninety cents. 1 II think of it." 

u Hotter let me put it up for yon now. E>uv- 

ernt of the neighbors Willie it. Mrs. Colonel 

Manley admired It very much- -wan Ls to yet, it 
■ * 

for her daughter. 1 ' 

« Well," said Homespun, drawing out his 
leather purse and theti pntting it hack, “I reckon 
I'll take jist a sain pie of it, to seo if the old wo- 
man likes rl, and then she eon try if it'll winfli," 
The clerk tears ofi' a Mimjilc, treats his ens- 


eOtJsrtflv STor.Ff 

lie has no biismesfl qf his own lo attend to, 
f.nst fili ho wn-9 sold out !>y ihc slicrill'f his wife 
and chihli'CR nro an the county. A week uyo 
lie was tried fur tra(3iag with negroes, and onty 
diRchargcd for want of legal evidence. Hut he's 
one of our loading men In juimury meetings, 
nominating conventions, etc. Perhaps you'll 
drink something, Sir? 1 ' 

I thought I would rclipli ft gin 53 of toddy — my 
legs felt a little stiff, Tim pleasant gurgle «f 
the ] i 1 1 1 1 id from the bottle caught tin? nttunlive 


ear of the Statesman, and im ajiproachoil, 

£l Wliat'n your iilcH.- cif the ebaueea for (ElC next 
Ihcmikncy i 1 ■' 

This, addressed dirnslly lo myself, was a poser. 
To Fickrtowlcdgc that I hail, no irfuc wlmtcvcr on 
tl ui subject might have lowered me in ttic esteem 
of the Hp i cat inner. T tliereforo jmt lay 

finger solemnly on the Piil-e of my noFe, 
devjttntl my eyebrows, winked, end nmided 
to waul tiie bottle, tl Drink something V* 

This soJiJtion of the momentous epus- 
tiau appeared to he satiFfactnry in lino 
liiglu}st degree. The fact of the patriot 
bur lied with a lurid joy ns be filled his 
tumbler to the brim. ts Hci'qV luck!" 
mid in ;l twinkling tlu? whinkr wes mil. 

Uo made a sbmn motion toward Hlc water 
pitcher, wljlcti resulted in noildng. Then 
leaning over as near as ho could get to me 
he eh hi, irt ftn emphatic whisper, “The 
South is in. danger — look out fqr squalls 
— you mind me," 

I replied by ft look or astonishment hor- 
rieriiiiLf on terror. 

“They’re a -scheming and ft-ernmiving 
to rob us of our property'," be went mi 
v.- j : !l increasing 1 eanj-iEiftSis, £,; But never 
mind/' 1 (Hero his voice grew familiar, 
and Fiu mode several eUbrlS to put his arm 
around rnc, wlileh movements I delicate* 
lyelndcd.) “But, "Im oonliuucd, smaek- 
iug his Fips asuE screwing his features 
into an expression of i nullable diplomacy, 
“never mind, wait 'till we git Cubv, tlaCiJ. 
it'll l>e aEl right. H 

It was near sunset wfieu I gcit !.o Uock3- 
lou. The old housft with ilsi H|ueer hipped 
roof e m.1 outside chimney h, drawti In sharp 
outline oil the glowing wf*t, presented n picture 
of unmistakable rcsjni<: tftbi 15 ty whieli tho rnosl 
dftFhoraEq modern cottagooi' costly villa strives i'll 
vain to lore. 'The very dilapidattcni visilEu 
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was H,tn fTrid full inf lntk s having his 
winds winter'll vending undigested, 
;'.inl he flviit-ciillji' lamled mu jib si be 
i il jcict wltcrcen hc-might wjx'jik him-r 
self, I, rcnklesfi of Hjniiilnry mk* 
jih i.l iJiurclifP, took double venge- 
ance- rm llii; hot hnrLm-cnte uml 
stewed chicken. (Mi?;. M. tun, I'}' 
ti culinary (utiigwi* known lUJl'- 
st'If, make Jin old li i'M us tender as 

|| RjlVilUg | m I lok) 

11 Tiling are getting into a devil 
uf iv niinilHifiri," 1 ' Unid the CuLm ml , 
E hrow i rig himself larch in hi* eliair 
■w illi tl lg nir of IS- lilllil who linn (it— 
lertd an fricontrOVCrtihle (rlltli, 

** Wliurmthn muLTerP replied l, 
buttering fn-ur morn hot onoft. 

" Wliat'H ike mailer! why, lonk 


A moment ; then aniicd, urid 
flftftl, 

“I jjertcivc yon don’t take 
nun'll iuUsrcfit in indities,” 

I delected a. shade uf Jirajj- 
pointmefLt in li i& fuco ns lie Raid it, 
‘“builmi my kvt() r , Colonels 
but guild tllCtT O Lltl til* ENglll of 
old frlouctn liiivo gladdened my 
heart, mnl Imve incr]*it:iluteil me 
ai l mi Inking ft gravy view uf Jii- 
fuirs, eiLlici' jniiilia or private, i 
iiulftt acknowledge, however, tluit 
of Lite ycur.^ I have Humbled itiy- 
»lf very till'!* about rln! govern- 
me nt, toliaving tint l, in ordinary 
times, that citizen Ijcut serves the 
{Jintc who iiiftiirgcg his own busi- 
ness best. 1 " 

" pappose George "Washington 

Itrul hold swell An r"’ 

i i A ]■ | these were not ordi nary [ tines, Wild! 
(Tic Union cracks open, for example, nuid miolkci' 
Qllih I ns Curtina it wanted, just lei C li-cm cut] un 
me.” 

“That envois too much (jf ambition. The 
true patriot serves liin eunftlry, oftentimes, even 
vritboat rli* huji-i of glory OF reward.” 

“ Then I «rlntnl L v met one IwLak her* lit Elio 
cress-rondp: this evening — u fellow that looked 
like a boiled 'injc. " 

The Colonel reddened. “That wc-UhlcBs 


Iqok ul Inc gov- 


Sii 


m i lie Eiittmli i 


eminent; Took nt every Mmlff-’’ 
"Tilings took very well nltfnil 
here,’ 1 1 nn.viverecl- ^ Anniltcr 
tinpmt nf eliiekeit — ■ stumk you, 
Uiftilmn." 

Jle coni in ilchI, “I hrniti to feftr 
our whole nynlcni Is Isitscd iifioil H 
full AeV, I ii (Illi j^eiiei'iLl nmnkiml 


i- - 


" I Ijojv leevfl. loflilTer With yon, 
snid I, niAnkiliil s* itaf. J ' 

TIj* Colur'id iookotl 


in ils ont-bnildillfi? fttld Riirroiimliiij's wflS mure 
itti^gestive iiftftFy, Fc!f.Sn.r.is(Tfel ermsetjnence tlinn 
win i L o f t! i i'i ff er tn Kl e - u lii I e i he si Cek mill d egA ni 
forms nf E Fi e l horou gl l-hFCil It t*fk sn tl i* I 'n ru-vii rd, 
[ Ei e sfi i n i fuc? ft of the lie^ro^-F nAheiit l he r] ii drier, 

the tn f] ^rtO'C tliivt fttirroimdcul the dwellin|j, the 
huge ]Kmrdi ™ handing iitulro its Tmiil f?f lii^cicinft 
nirucr fmilHgo — JI (hn-k uf roosting turkeys— nil 
ehmnrteri Ked lift: jlIsuiIo nf uld-fiisll LOftcd nhnnri'U 
mire ftiuL ImsfuiuHlv, 

I stood loAiiiiiR nRftiii.st rlie piito-|K>st enjoying 
lilts seeno Lint LI ihc veil ict the we$l geve |dnce 
to the ftlieen *f firelight throngli the witLllowft of 
the old mansion. 'i L hin rcaninded me ttmt the 
cvetiing ji tr wns fronly, end na (lie evciinniant 
uf my uiilk 1 1 lit worn Off I. was eh riled, to lltn 
heme. 

r J’Lcre wna a TWirht heart I l wilhin, I low ever, 
and o Wftrtner wetemn*. The Oolonel mid liift 
wife met me tlf the door, and iFier* was w hrwul 
HUi| genia] fi in eerily ift their greeting wliieh 
took |>oHHeF!*ii>n of ilm hentt t aft it were, hy 
oe^)-r^>j»rrEfj — throwing into ttie shod* lire rnure 
jjmteiili&us and etudied court) E iupb of cities. 

I was warmed before I npprotfehcd iElc die — 


Ci;:i'-VL.’.1IV 


rliJE 1'tT. 

minndrcl iho peiauu wo Ensjjcct uf stealing 
Mrs. htunluv's tmkeyft iaftt Christ in as.” 

J ‘I &i lf] iett, ^Lid Hie guoil dame, F< tliiit 
Ueikdcy in th’fid afrer lain hmg 
journey, and won Id like to go to 
Inal.” 

The FiiggeFfion: chimed in willi 
my liytlings janeciseTy ; and ere long 


at Jiunns OrC I was scaled. The [able stood 
rerftly sat out in the middle of the loom ; hut a 
aoihleii iiifivenierit of the sinEling mistress aircst- 
eil the ficrvacit who WO ft bringing in (Cii: aft sh* 
ImStEed rmt with jingling Leya I easily foresaw' 
llmt Romo CAtrii dishes were 10 l>e ordered, T’he 
wide hcartli glowed willi liiekory dtal^, yel fii-^h 
Inga niiiHt ho lieattid 0'!! ornl iVcsh clii[*s to K- 
[iCrlit* ibe hlii ho, ini til ibe very wall* trendikil 
with the I'linring (ire. l J or one miKlunftlCj tLLid- 
dle-ftiKcd individnnl Ehi* scnmil ftifiCTliitiv*. 

Tltero wns com fort jLJid *n|j|ior enough foF 
twenty. The Colonel wns fmul v( 
fudi tics and moral philosophy, lie 


rus roi.iftcn.VN- 
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I hod filinftijrt owl my tnlhiW dip 
:iikl r<hH*nd into ft EiigEt feather-liCtll 
v.- 1 1 1 1 o del Lely us se n-^e: * if won thicks 
I hud not enjoyed fur yen™, 
lc Jln’iimjij efth Ell the morning. 

Iliivi rj r iny vonth, I will rennem- 
t^<rr you ln-niurmw 1 .. Por tike |slc^- 
Ditifj, govd-n igh t E M 

?i [ v n'lVii kcoi ng wras greet cjiT u'i t i i 
pEcivdng and fuuiiiinr idgEtts and 
wmmR The si in, I iik«5 ft hidden 
hit her, was shouting li Lh level IcmilS 
(min SxiliEnd ft imintcd hilf, gluiig 
cim; through Hit: leafless tree -tops ; 
neddeuing <Elc distant SLiminitEj 
while thorii LElowed meadows were 
lijfhlly vailed with, ft blue (romi- 
pnrout mist. TJlC whole pluftfft- 
was astir, ami I luflE He time 
in getting out iif s-po UiO Full. M 'l»C 
turkeys had cdftiC down from lliuir 
while two 1-iiKil rocks were 
ml ting and cv?lihling— emultsiLs 
til puffing and. n I nucrdily— remind* 
jng ony for all tilC wnrlrl of 11 cou- 
ple of oratorical demagogue^ her 
fijl'Cl tllCT JUJOpEC- 

j\.r. in euiuiift tty with posac thirty 
or forty fcutbcml bipeds I Stood 
admiring Ibis droll exhibition, I 
Hjirservod ft ncprolEng, ncconi] mil led 
Liy ft bruec of [Uigil, edging lip In- 
ward me, liia countenance eviden- 
cing a mixture of shyness ii«il 
curiosity. By a EudduM movement 
liim between tho ]»rch and tfic house, 
there wits nu esenpa, he (Stood fur O moment in 
iinirtasd imocTtftiiitj'j then mustcrod pluck to in- 
quire his fate. 

“ Von gtvIiEC to cut my Ircrul off, Kir 7” 
r assured !ii III that I hud lto such itdcttlinn at 
1 1,1-1 time. JI 5 & face shone ft iitt satisfaction; 
j U nt fading seouru Of ids own safety, lie tinder- 
[Hjoli lo inform me of the ’worthy character t»r his 

cm n pan ions. l n 

£i iJusu is good dogs, Kir; dey don't miekaig*. 

1 was much gratified (o hem 1 it, but iiitimatOLl 
tliiit one of litem imij ft ^ OOMutoliftllce, 

“I lint 'a Cifisnr, Kir. He did used to such 
'em, hut Je.f done hurnt lii“s tiionf sV id ft iud oig. 

:i tut Ilc don’t do it tnJ niorc-^' 

U[ion tli is T | (remised (End. (he dof?s miplit 
itniuingcd ns long ns they hqliftved tlicmselv^, 
find the 3'itrty JlicU ren nwny shouting mid yvl\i- 
i ng fur very ji ny, Tl i« del icioufi FtcsIi i i csi ef ( ti c 
ELir iiulucoil mi (o continue my walk toward u 
| urge 1 KIH* 1 I 1 'C field hnyend tint harm, wliert‘ f gntli- 
elV'd iij Tin a reeky knoll s I observed ft hue floi'k 
of drees with their new-horn lumha. Although 
no Ednliinontftiistp I wnld not Isut l(nn« tfl 1 L 'f- 
ini re this gentle fain ! ly. To ll >e politicnl ceon n- 
mistn nigltl of l.he South Doweir, in tlieiv unshorn 
COiUCliTiesH, might hftve SEEggealcd g'.'^ mutlort 
tmd woolen fnetorics. To tiie s|)mtilrttWc phi- 
lniithro|Mslj the model of n community opposed 
to n-nr — iif ft society hnsod on innocence ftnd 
lovo. 

Alfi^ H>e serniiliio jiliilailthroliy, ft 1J d tlie prel- 
(v gtimholitljj IftinhkiflS — tts ft ccrtnintjf you tviil 
n IE he sliorn find roitEfcd in tEic end 3 

I fonnnl more enteetnimncnt in eonaidorilig 
the snlycct nrllsticnlly— in the picturesqitc Iwni 
ty of the altitudes nmJ grOtlpinRfj or jiliyaidg- 
ti 0111 i fill I y— i 11 tile varied ex]wcKfiii >11 a of tile sli orp ■ 
irdt fncca[ mriging from poetic meekness and in- 


nocence, through every intermediate phaac, [o 
the most ladicTCULB ailiincss. It. i 1 ! a vnlgnr er- 
ror to Hi]]i|Kjse .tEint ono sElcl l p' , s fiead is tike nn- 
ol Iter, yet it is ari error into which many of our 
celebrated anitnal paiELlCm llftvo fallen. In OS.- 
] lending their nkilL ii]ion the ftnntotny, drawing 
attitudcfTthc peculiar tojttnnc of the covering of 
liWir, wl r or find liCM, they linvc done much 
tlint i? easentift] ; but not nil, if lltoy have in hn 
rEoing ncglcetod the individual dEnl clififiEctcr- 
istie expression of the animal^ face. To the 
accurate olfServer there is nothing inyaicriuuS in 
the reodinOHS with which ft hnnb recOgnw* ils 
mother; nor docs he find it diJlkuEt to hdiere 
that tile J^njilanrlcr, who FiftP. more rcimleer ihmi 
he fan cnuLLt, wilt yet im media tC'ly detect Ike 
nhaence of oitt fainilinr Elite from, the herd, fiivn 
ir man n snierOseojiC, and ft motive^ ftnd I be- 
lieve ho eotdnl acat himself hy an nltt-hiEl, and 
in the crninte Of time, moke the personal anr|iiainE- 
auce r>[ every iudividual En tho community. 

A sudden" movement among rny ahcep CtinwJ 
me In turn; und the world tliercEry lost ft lec- 
ture oil bestial ptiysiognemtca. 

At my elbow Stood the cense of litO dtstnrh- 
nnra ^ the negro w!iclp LUtd his dugs, i fell 
vexed at tho interruption, ordered )itm off. 
Inslcad Of obeying, ho begun npnllic r eulogy nn 
Etie cluimcter of Ells playmates, turncstly set ting 
forth tEieir innocCdCO in rcgunUo sElvO^ 

k tiling, and extolling their prowess ngirinst cnbi, 
pigs f ainl jirounct-srpiirrclSr "\V3 jcjj he bad talk- 
ed himself inter ft hftrd knot. I repeated the or- 
der with a menacing look and gesture, 

<' Dcfi’ft a sick lamb,” quoth he, N what's 
gwinc ty die." 


Trno onOEigh, tliei'0 Stood a awo with rueful 
fiiCO and distended uddCTJ beside its heEpleiisweiik- 
lilJg, Jt wnss ourioup to olfierrc tllO Him pic arts 
of I ho poor creature to attract tho lamb's allcti.- 
liou to its nnturni ftMul. In Vftin slio hlqatcd 
and gontiy pushed it witli her foot, 'Mature's 
hi'ftt iuntinel wfti wanting or dortuLmt f flfld the 
litllo yttc rcfupcd (0 litko !u>l(h I culled Ulc at- 
lent ion Of cue- of tilt farm hnnds to hor CSHO. 
JEu iintncdiatcly took her,, relieved her pwellcil 
mute (tf their Fiipcrahundonee | mul then upcEt- 
ing tliy IseelIj's mouth with his FLEtgi^, filled it 
wi tli lilt frugmuE mil It. The li ttl c t rentnn •w'n I - 
lowed again and again, nlld fit lengtli reviveil 
nufricicntly to make ii encc®aful. effort tn helji 
liimself. In ft few minutes he got ltjXnl Ids lcigs, 
n ii i.l LiOlEed after lufl joyful mother to rejoin Ihc 
flock. 

Tlie jingling nf n Ml at the mansion an- 
nounced breakfast, and n edice- 1 u3 hour in the 
frosty air had made tli^ Found a most welcome 
one. 

After breakfast the Cofwiel fnrinflTly intm- 
dueei] me to ISi.ia, lii i swarthy MHicsclial + ami 
piil the bouse and e?,Lft(e at my disposal. Thera 
was a. saddle horse for iny especial service; a 
1 1 iiggy for a d rtve ; a fowti ng-piecc ie rii oot Id nek- 
birds {lie? other game being la season); and, final- 
It, the lilnury, with nolliing ill it, of n. kler date 
Minn Scott’s novel?, if wo cscejit ngri cultural 
jieriodicfils mul news|ift|«.rs. 



JITM9. 

q'lien for ihc progromme of Ihe cl nj- r . L lie 
Oidcinel w'alfl. a man yf ImjtneFF. AlthuiiglL ho 
kepi an overseer lie was in ^vrsmi cilia T mnnnper 
of I he estate. I!e torik breakrifil ai seven, diueil 
rU oue, supped at sevcti s r .vi r . ami wcrtl to lied Lit 
eight, except w-lien Etc huci cORtpany. In :uldi- 
tion lij tLirs private nflhir3 f he held public yffitci 
uf trust rand d i lit y ! hut neci q )iad tils. 1 i I no. 1 1 a 
was o Justice of the Peace and President nf the 
Agricultural Society . To-day be hod buFiueM 
on tlie farm ami in They' were planting 

com, nml il was htW day. "W Onld i ride iri-h 
bi tn. ? " £ Rcmembcf at li ock!? tyn you are i a UEh 

erty Hull P ,! 

1 reptn-cl fully declined line ride, the bnpgy, tho 
gnu, tho 1 ikrn ty . I cl short , T determined t u juisra 
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tFit day according 1 r> a Ihucy of my owii. If- 
fit Quid lie a day of si rolling id among 

sooner flint 1 1 ltd \tccn fi miliar in boyhood. 

I set out, therefore, with ft sketch-hook in nnc 
y-nt’ket and ft- vol ■■ ktin of Thomson's Cl fiesisnua" 
in 1 ho other, useful to Imlmn-w the skirla of ln_T 
coni, Having ’fetched a compe*?, nToultug 1 km 
burn-yard, I crossed (in open field, niitl entened 
a romantic Ibres-t ftlucll broken with ledges of 
iimestone rock and IwErty tliickctp, Il-rc, in a 
secluded nnok, I sealed myself, and gave mmuory 
ihc veins. Vagurly and rduclnnlly ill first tin* 
shadows mine: forth from I he great ojnrialorjr of 
the. Prisf, instil culled end quiekmfrftl Uy 30T»e ft- 
mtJiar Right or sound. The form end color of 
tire ferns end lichens about the vocks^the (up- 
ping of the woodpecker on the hultnw trunk— 
the hark of the squirrel— the very smell of the 
dried leaves, hod its nSSOemdons. Piiotl ky-gone 
scene?, ticnc-di aimed end distil Ld. were seen life- 
like find near, while faces of the dead end for- 
gotten crowded around me warm wiih the smiles 
of by -gone lyre and frlcndship. 



TZIU OVJMSSEim. 


"Oil linn is dciUl, florl rwl h&r tier; 

lion- I l<ivc'[ ]ldC jnnm J-VllsJ 

A] Art-ill In innH-lfiil — wllils 1 uzt llQH! 

Ahiuta ainJS rerry, 1 ' 

n ftferry V' — nr, Vmt merry, Mr. XlinokeniT. 
Confound those worthless And yoil here 

again, you imp of Satan ’ I low din e yon fifllflW 
me around in this way? 

“Mnsitcv," cried the hn|?, stammering and 
trembling, tJ 1 Meed yon gwinc to dc wood*, and 
1 l bought you gwtne te hunt ground-wiim-nds, 
and 1 folds de dO|p,' r 

"Away with yon, pestiferous variety cried 
E, whi [i] ling out my penknife mid rushing at 
him. “i'll cut you into forty tlioussUtd gib- 
lets !" 



Tin; irKK-Hirtlfit 


The imp fled through She bushes like a mb. 
hit with I he rltigs after him. L followed, shout- 
ing, ibraattning, and [felting then) with SlOUC-i, 
Until they disappeared over Clin brow of n lull in 
the direction of tire house. 

JiftSUining my walk, T passed Eli rough Llie Wood, 
mill on Ua further border [son sell 1o note a group 
of he (Idumaea prettily lociltfd among tlm trees, 

! was the ninrn pleased to perceive that lire (ch- 
i' a is of (Elmc ruse in dwell tugs were of tins old. 
fashioned breeds j that: the lord nf tins iinrulct 
had the chi value honring fiEid elegant form of 
she game weft. Jlnw hin nriimton coronet and 
brilliant pi am ago recalled the joy and pride of 
my imyluioil! WliM dr.ntLilcss V'nrr.-i^e in lib 
i leur m! whflt proud defimicu in Ibis? elation 
rboieK [ yet willi what knightly wnrtcsy 

"Jlo ^Ini( ,, ket5i vrlirni Fi6 Fi^tlia ft eul P. y-fon nd 

The very ivfas of tho nneiciit gentleman, whese 
decadence puCEs proffisa to Inttbdnt, yet which alE 
join In dm | nsl i tc, Ifow m«r!b rlie displacing nf 
tEisft noble bird frtun Ida riglit-fnl and urctiHtom - 
dl ivitlk.s, asut his auJsHtitiition hy that nilga Lilly 
niaiLS of cmrm'diec, gncwliuess, and feulbem, this 

fShaugltal, jimy have had to do with the deteri- 
oration of society t 1 will blot- venture to e n j ■] ultec. 
Jiut when ivn rciuetrdsci 1 the men of light and 
leading who OHCG tiOil tKe walks of onr lEcjmli. 
lie, and then ccnmitlcr ilifwie who occupy tfieir: 
places, one may he exansed for looking into the : 
pnnltrj-'.yard and speculating on the jiflercnt 
brecrla of ehiekeua, 

lYJiile 1 was jKunlering ort there tlungs a ue- 
gfO WOinsn, somewhat advanced in yeatn, 4i 
proaclied, and saluting me [Militelj 1 went oil tr> 
look into the licn-lboiiFcs, o|>ddng and shutting 
fFiC donas and moving eElc wntcr-pailS lit ft hum- 
ncr that eonviiiced sue she had cninC ni t her nj^ab 
nui crmlftl of eurinsicy thnu of business. lEbdectl 
i wa* nnt fin re but tliut the F-ight rrf ft stranger 
loitering about hIlO ehieken-ynrd iniglil have ON- 
eitcd somo isncaF-inesfl Eli her lllind, and, ti- dir=- 
pel any JiOSSihlo guspieiem, I called liCT 10 nic 
and r|LicaE.ionnd her in regard to the modes of 
raising fowls, the proprietor of the great house 
(hat stood neni'f I tie estate fIlo belonged to, etc., 
upon 'all which subjects her aiisvrcnt were IT- 
ft]icclfbd but curl. lint when I told lior lib) 


name her quiet maimer was changed JHSl Willy 
io one of excited and voluble pleasure. 

“Why, Mjiks ]Jcrkclcy r , is (his you? Lena 
a-merey, Sir, I'^e Jlfiriy’s wire— you ’mem hem 
Hurry— I must rutb Cltbd (oil him,” 

And she did run. It was now my turn (0 In? 
fturpi isod, " Jlowdws this woman know me? 
Who Ea Harry? Wlicnco tliia flatleriiig wel- 
come? Slie possibly mistake?- me for another, 
yet she Sco L lI. b familiar lvillt my aiftUtCl" 

While I 'atood tlms JiUJttljng rny 3 'rain tire 
good woman returned with Ilcf lunri, a stout ne- 
gro with bald forehead end grilled batr, ii]i]vLbv 
antly dtout sixty yeais of ngc. Aa l looked aji 
he Cxoini meet, 

u Lord I™ praisajd, Maps Berkeley. 11 in you, 



TJO< naATOXTiir.lv 


an re enough. I didn't hellove Melifltlyr" And 
the gem] old sod (minted me aa if ho were a Ho- 
rn ml bowing before a patron saint. Ah I Hint 
face sinning with gratitude— Hint voice husky 
with Crriolion— made fill dear in a moment. I 
(reniemhcral Hurry ami tho circtimshmecs of oar 
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first ActluniiihiK^ 

<f 1 1 ow Ion y leu Ft been, Harry? 111 
iJ IfcjLLr-sind-t’.vciLty years, Muster* I ItftvU 
tonkon necount of it yea t* by year.- 1 

"Four-a.ud4werily yenraj . ftin it be posLRi1jTr»? Jh 
Ha we went to their Cfttft ll, where presently ft tlds- 
fn At snotc children nnd grandchildren rtrojipcd 
in by twOS and threes. Tb-CSC, fti (licv were fuC- 
errHireSy presented, made obei ranee mill retreat- 
ed Ltsto Honks and earner. 1 where, sv i c.K stretched 
eyes and hanging lips, they Stared nt me rever- 
entEa fly, ns though i were a tutelary divinity. 

" Twcnly-ftmr years ago/' Jt repeated, mental- 
ly,. “ -Fiiricn time time Ittnr many love? have 
grown cold- flow many friendships perished — 
hnw ninny cast before swine — how Itirniy 

fntlldr&fo of dollars wars? limn wnslcd — yet in 
the ruder Foil of this fuLlliflil heart, my childish 
I mud tied planted the Feed nf gratitude, which, 
like jftek the Giant-killer'? beau, grew and grew 
and grew, until tlic plant seemed Out of nil pn,i- 
]iortion to (he root from whence it uprung, or m 
the earth that sustained it. 

On ft cold drizzling morning, i weniy-fonr yenra 
ugn- Fust Christum*, f vflts making my way ihningFi 
the v i LJ age of 1 1 ii lhIsciti bble wit h ft light heart n n d 
n Chtislmos quarter hi ray |>ockgt, mentally re- 
joicing in the number of cakes, niurUes, and fire- 
crackers that would presently Come into iny [sos- 
?Maien r As 1 passed tins county jn.Lt I ivus nr- 
rested hy the sound of ft mefunthcily and not un- 
musical voice singing a Mctlindist liyinn ; mill 
im looking Op I saw tile face of ft negro mail at 
the window peering wistfully llirougli the heavy 
grating as he sung. When I stepped itm music 
e eased, and tho prisoner gnvC tnd ft cheerful 



greeting. 

“Merry Clirintmtig] yontig master, ” 

“The fame to you, uncle. You Teem to be 
haring a good time, though ynu are locked up,’ 1 

“I sings, master, 'cause E’&e m IoncMinc. 1 ' 

Now I thought of nil the merry-makings that 
wene going on an the neighborli-aod — tho tlddl Lug, 
dancing, fat turkeys, oud gnoil things that worn 
in store for while and hi nek j and I hen I look Oil 
at (Lie cold gray pfunc malls, and the deep in- 
ferior gloom behind (ho grim grated windows, 
mid (bought the poor soul might well fuel lyue- 
Bdinc. 

tH Well, uncle, it’s lw?t to keep up your Fpirits 
any way, and I’m sure you'll soon he out. Uut 
maybe you mil ploy (he fiddle, or can rend, to 
puss away the time. I could get yon a hook, or 
borrow Kaee Coleman 'f fiddle for voiE- ph 

'* IjIcfS your good FiLlle liourt f young rnnster, 
t cnnT play on nothing, find have no InmiiT of 
Aliy ItLild. I can only sing two tunes I lurued 
at cauip-niceling, and ivhisMe two or (firec jiys. 
The most I longs for JT ft pipe and some tolmocy.' 1 

I was thrilled with a audclpu joy, and Jinny r - 

ing rs? fast- is? 1 coftld walk to the Ftore, 1 inveFt- 
cd my qnarlcr in n pipe ami (ehitcco, line u, ru- 

ing (u (tie jail im mediately, I lirtlfoocd (0 rcnull 
my new acrpiaintnncc Co the wlikIoWj from which 
IlO had retired. 

Here's your pipcftnd toLaeeo," said I, hold- 
ing tip llus pockage. 

II For me I young inaster?" exclaimed the lie- 
grOj with graceful PLiqiriso., Why, God ldctti 
the hoy, tuts he spent Ids Clirisfmus-rnoiicy for 
the (wot nigger ? ,f 

“lain g<;t ]uore if T want i 1 , " repl Ecd I, stur- 
dily, nUhougli I was not so sti re of it. 

1 tied [fir I mini I c <o my littlo cane, and [DJisf^d 
Ft tip to tlae dusky hand that vnis sl rerched &ut tr» 
receive it, (hen hurried nvray in eeitfLision to es- 
cape (he thanks and I ile-ss i ri ga lltnt wora .showered 
down from tlic jirijioncr’s window, 

For many ilay? afttr 1 [Kissed and rrjirui.sed ihe 
juil on my way to and from soFtool, never fisiEing 
to exchftugft grcetEiigfl with my grateful protege,, 
who always signaled my (i]ipenranct t>y pulling 
a great elcurd of smoke through the bar/, to lot 
me see that my present was well on joyed. 1 <ln 

not remember Unit I over inquired the cause of 
his imprisonment^ Or learned why he was; re- 
leased. M lasing him from Id? aecuas tonied pi eco, 
J (onl; : jt for granted lliat he lmd £ 0 >IC lifted to 
his people, m id in ti feir weeks Lhc wliole affair 
hud fueled from my net h e memory. 

No-tan with Hurry, In Ilia following month 
of June "I was agreeably sstvpriucd hy a vjait from 
film wiih a rciucinbrance in the shft[tc of a pair 
ofyouug sqilimels. fitt it ooiitiuuctl, Fearotl aft- 
er season, mill year after year, SomeCtmca it 
was a dow.ii apples, a luitfn] of untSj ft sujiesli 
water-melon, u hrftrc of [Kiri ridges — Eu ehort, any 
tiling ami crcry (lisng that his simplieity Ftig- 
gesdsl, and tint his humble means could cam- 
raand. 

At length it seemed to ate llieso grateful rc- 
litrihs had no Cel tc exceeded (lie original oldigaliotL 
(Fiftt, on receiving my ucc nstojned present oae 
day, I insistevl Otl hrS iteccjilaufe of fOtae reihU- 
tierntion, Hi? look of wounded scnsEbtlity told 
me of my error before lift s]?tke. 

4H Young lnasler, 1 did nnt tliink you was n 
gwinelu I real me so, Ycut fa getiin 1 proud now, 
sitter; yon gioivin 1 uji io lie si eh ji proper young 


I protested n gainst being Choughl [HnOtol, yield- 
ed tnv ivnint, mill pea on was made. 

Tho yours of study no it of (ravel, of culm, 
(bought nnd Ftirring art venture, that had |/asscd 
since then lm.il UO nearly ohlileratejd tlicsei 1 i ttla 
iacideiitu from my memory Mutt I recalled them 
with some diliieulty; while ill (he monotonoLis 
nntl mucvenlful life of the negro “the lime wLlcu 
Mjifs .TlerkeLny sjicnl ?ii« Christmas-iaoney Co get 
him pipe and luhaeco" Still loomed ttpag % prooi- 
iunnt hi ltd murk. 

Ilefoio taking leftve, I wo? anxious to mark 
This visit by some nspcriul eomplinicuC and grab 
E licati on to n iy aneien t fr i End . It u-us h i yh roon . 
The morning's Stroll llfttl fihftTpencd my up|HitL(e. 

I lied remarked ail I he hearth a s«Spieion?-3oak- 
inj^ heap of cinders, to which Madam Harry had 
occasionally [laid some attention, 

“ IhirrV, " Sftirt I', “I have not tasted nEb-enke 
find buttermilk for twenty years. rr 

Harry saiiekctcd outvicllt. “Why, master, 

cf there is any (lung Melinda ceiu’I be beat it — - 

El's jiTli-eftke, ” 

TliO jjleaseil alacrity with which She lunch 
wits nerved showed dial I luul flit ctie hjliL oji tfio 
fiend, I did nnt fail to pobit r.he com pli meat by 
doing (lie adi-cfthc justice, nod ihcu fcaunned toy 
iv-jilk, feeling frcsEter in mind ond Lmly Lliau I 
lin'd rlone for in any ft day. 

Tiirougli field and fin est, glade mid (liieket, l. 
rambled ontlicrtmily a uncouscio?LH of the passage 
Of time, until at length I was aroused from my 
reverin'; by the sound of a horse's hoofs rapidly 
upproachirig. E was in the tniilst of ft dense 
wood, near a private rOnrt, w-Jilcfl was apparently 
but lir.tEe iiscjsI, r Tho ann was declining in (be 
west, 'J'hc dinuei'-liowif Wits long liftsU Jly cn- 
tortftiners would be vexed. Uut I bad HO iliac 
to dwell on ihe nubjcet, for the. next moment ft 
Spirited btrurk liorru dnslieil hy At full Kftllop, 

TJie rider was an itncoiuuionly ]ireMy young 
girl— at least so she ilpp e:l red to rae, as I caught 
a glim|isc of her fucg liencath the plumed ridistg. 
Iiftt, She )^u.le with the grace ftinl conlirtnnco of 
an UeCeimpiislicd lionuiwoman ; Ficr figure, seen 
to advantage in (.(lc eEpsc-hlting linbit, was strik- 
inglv elegant; while A pi'ofiiFLon of Jbixen rfug- 
let? full ujhMI her *1 LouhtouB aial (ftwuLed in (lie 
bteesg. 

Thi? much E noird during (he fifleen second? 
riiC WiVS in ?EgFit. The adventure was JeeEdeilly 
emotional, driving tho frtiecp and all the Other 
rural pictures out of my head. Oh] (ho vanity 
of getting wisdom, mid the absurdity of COIlSOi't- 
Inp with owl Lsll Professors, if a man of my iigc 
i? 1 in-1 dc to lie tluiF llnstcrerl Jit the night oT a cairn- 
trv lass riding through tho wetwls! Sfie riilcK 
well— I in t let FLcr gut siie laoks ju? if she were 
fully aide to take cure oF herself. What h she 
lo moF py-thc-way, ivhai all udrnimble sjgistft 
fine horse is, especially when oxci ted and moving 
rapidly ] AFi \ here come? a woodman w'ith nil 
axe on hi? shoulder ; and, IIA J live, another old 
4jequftin(nnce E 

tH HnLlo, Gabriel l 11 

“Jjirv'ntj mnEter !” Said Gabriel, Jiftiitg EiEk 
hat. 

“ Gabriel, what young ludy WUS flint ivElo rode 
by just now ? ’’ 

“J >Lrlu’t ace her, Sir, I jest (icen cljoppin" a 
little iVHiml ii]) licrc on d* bill, and a? lt'& nigh 
sundown L'm ft gw inn; home »0 jSse] i|M:r. " 

J< Jjook at jncj Gabriel i do you kumv who I 
am 


Tim riuM^ra. 


mail. 



THE SURVIVOR VOL. 8 


3336 


Gnbriel did as he was ordered f but presently 
shook li i s- hccifL (t PlftWC (iml, master, your 
HifC louks kind’a like gnmchoily L k unwed., but I 
cnn’t 'mcmlicr ’zaody wlta' 4 place you," 

” JJon't you remember Kolicri Berkeley?" 

11 Don't tdl me 1.1 fa is 3tno JtoficrL Llcriiclcy 2 M 
cried OtlLiti-d^ with, a gTim 

11 The very &5iane, 1 ' 1 answered, while fumbling 
in my packet for n (jnnrlcr. { 

*■* Why, saao^tefj I. never would hnvo knowgd 
you ’ you hegina in look middlin' old." 

“TEm devil I do! 17 t replied, withdrawing 
my 1 1 null and buttoning up my pocket. 

As I utaxtcd up the rOiid 1 turned and hal- 
looed, Hi Gabriel, do you remember ihe titncCoi- 
Olid Manley cnilght you in his hen-lions*? 11 

c| Go ’long. Mess Robert E Wlio'd a thought 
you "member dein foolish stone?." 

“ c Loot middlin' old,' do I? von nnDintcd old 
chicken thief]” 

As eElc sun wm nearing the horizon E <pi5ck- 
C - fUH 1 my pa.ee, imd in the course nflnilf an. hour 
the chimneys of Rockgton were visible, gilded by 
the rays of tho filing sun. 



J1 1 sen rr.v. 


renting by the Quarter £ was startled Ety an 
Olltlirenk of ItntOi'Lldy yidlsj aneompanied by vo- 
ciferous scolding, funding thwacks, burking uf 
dogs, anrl loud guffaws of EtT i Eopirin tiinghlcr; 
n mi lifted din, tluct. RlaUlcd Ell e turkeys Oil their 
roust, A single gluriec sufficed to eliLoUntc flic 
whole mailer, A half-drowned! kitten I'srnping 
from the wjudi-iub ; a stout jimtam, with Ibe 
v.'littfp'fl bead Linder her nml, administering tins 
condign n-i!li a heavy I land ; nttCftdftnt negroes 
and dogs laughing Mid barking iEutiit nespenlErC 
sentiments of ppprolxiticn or dihtip]iroval of ilie 
proceeding. 

One deeply versed in r.Em m y. stories of tilt hll* 
mail heart says that men, in Spite of a Christian 
education, nro very prone to feel a secret rat isfiic- 
tinu in Ihc misfortunes of Others. I rrExct ifmt 
candor obliges me to plead guilty it' tlio chn rgO 
in (his Instance, T left my youthful friend and 
follower to r.Eic tender moveies of the oppressor, 
nml made inv way quietly (Q (lie mansion. 

As I entered (Eli; lift] I, wiili [lie consr-iousncfis 
(Imt my day's tramp was, concluded, ft sense of 
fatigue cook complete possession of me, The 
parlor-door stood aiar, the room was untf limit- 
ed, and the twi Eight glow of a sunken liickury- 
fire dilfuscd an air of cmnfurt through it tlint 
ms irmsiatihlb I entered; mid throwing my- 
self upnu Ml inviting lounge, was SflOU En full en- 
jiirmeot of the most- delighl-fnl (>f HcnlLineutuI 



run cin^raKuw. 


IslStnrics— (Etc drcmn-R of evening twilight. 

Pleasantly i rorinwed the events of this rtuy, 
with alternate smiles and sober ness, foi towing u]i 
tlielr canned ioUS vrjtli the okEcu (iiUCS; hut most 
of nili the fuir ludy of (be forest haunted my 
though Es with her weird Ijeimly ninl LlosEiing 
horsemanship, .Now this uuwu-n ted fii^Lk of 
fancy puoded me, fur I hud never ficcrl a reoluw 
from society i ntid nrnny a year had ^ssed since 
Use oaamil view of a pretty fliec COIlhl disturb the 
regularity of my pulse f whence, then, thia vogue 
and dreamy interest in a Stranger, soon hut fut 
a moment, like m shonting afiir? Vet in that 
moment some rusted chord was&trnek, (lie sound 
whereof my tluli oar lms net «wght ; some gen- 
tle mr-iamy difltiiL'IiOil, not yet nu'ftkened quite 
to conRcioiiMicfS. All, faithless heftrM— ivas it 
not Ellen Mon Icy she WftS like? 'L'liat sweet, 

I ftiigh lor- loving llioe, tliosn sunny eill'ls, (hat 
form of groco, I hare (ficseci'Ot now I bUrilnge 
that I should Ernvo iLcsstnteil, rFustso sEto lookml 
■ivFtcis f rotlc beside her througEi IlsCtte paiuo groves, 
walked with her hi these sunny lanes, wor*lii]iod 
her i Ll this old Ilall, Urid once — o-ncej only “Oil 
hor red ]i[sS pressed the SWOCt ecnl of ]«vg r— ye 
froits ami goddesses, f believe it WAS on f.liio very 
sofa t 

lint tiine, and tsnoks^ and travel, and sneicfi-; 
iho world, with i!s t'cuSOulugs, and llicoritn. Mid 
hftbhlingS 3 II 09 siioEi trosli tEiCtl so nearly oblit- 
oriitetl llie golden dream* or my youth ? Ah I 
sweet Ellen, had pride been loss ohdnrntc, tn' 
love mere steadfast, a dillercnt life might Liuvc 
been yOUTS and mirieE 

Pllcn and mysclF were near tfic sanm age, 
YVliOU wc wore, obout sixteen we loved efteh oth- 
er dearly, nm.t were engugod. 1 sent her hon- 
ijucls, wrote rerseR Eli her oltuim, ami gm't Tier 
a gold ring with mir names engraved on the in- 
side [ nml she knitted me a pars* of blue ritk, 
ind gave me one of her silken tresses lied w-sth 
n blue ribbon. And when we got. to tins point, 
as a matter of ceiuuo wo quarreled, &ho returu- 
ed my ring, which Jl pounded into little Mrs, nml 
sent buck to her; si in threw them in the fire, 
and sent tne a small paper of osbes, which I was 
i-i veil (n iindcrsloud was C li c remains of the ring, 
in a towering fury l Iwk tho flaxen tress with 
the blue lore-knot her fairy hand had Liial, and 
having frizzled it on a shovel, Hcnt it to her 
recking. Buck estrne the tattered tcaf from hex 
album, with my ictuler versos interlined with a 
ludicrous parody. W Jso ever Imd ihe liust won! 
in n quortei with a worriftu ? J guve it up, and 
got drunk. In a jdioU tima mV gtinnlian, fear- 
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irig that 1 was getting into bad habits, sent me 
away to college, Ellen went to Washington, 
caught a hu ml some beau, a captnin in (he army, 
who married ELer and took her to n post on the 
Western ftyitlier. I have never necn her si nee. 

I hear that Rise is a lifl]i|>y wife anil mother — 
mny JleiLven hleaii her! — Mid tliat her Cajajiin 
is new a Colonel — may lie &OOJ1 become a Gen- 
erui for her (takeE Ghe wnfl not my first love, 
by fudf a cEos.cn at least ; nor my lust, by u acore. 
Vet now us f recall her she was Clio sweetest of 
them alt — FO beautiful, SO enthusing Ee, £0 nrt- 
Eess, flp sincere. Ah [ could (lto-so daya hut 
come again, and I Enid Ibe elmosing, how gltU.Hy 
would I turn my liaek on ihe grout world, with 
ils gilded fllluvemenla, nml seek the bet I er |MLrt — 
a Ilfo-lmijT companionship willi a loving Iieart 
like lams 3 In d reams they Fay that lieasen 
flleeps, while I'jiiicy, ever wntchful to csea|v; lier 
cruel miatre?*, sFijis her fetters, spreads her iri- 
■unphant wings, and heens ns, iinresiating, wlicrt 
the lists. 

Jjijvjitfl — voicca 1 l fitttrlcd np In confusion. 

Go&tl J icaven 1 is tl i i s a v i sio n ? My citrty lore 

eorne buck? KllenMunleyl A burst of laugh- 
ter was tilt response my Cxclamalion etieitCiE. 
T‘he Colonel sropjicd forward, 

u 'Vtm've Imd o good nap after your walk, Mr. 
Berkeley- Tb is Fs my cln u gli ter A 3i ce, the yemu- 
^est-bnni of our house — our btihy, as we still call 
Elci, f>he w(i s an infant when you left ns.” 

£C Mr. Berkeley, excl aimed the qhl Indy, ‘ r I 
fen r VOU missed your d inner toalny. T’o ho sure 
wo tmd but lit(le to tempt yen ■ : TCEttahles nrn 
^0 senrec nt this stajpn." 

“ JV] rs, Miinlev, 11 qiinlEs tEm Colonel, “1)1 



Tim rawT or «iR"rtnwu™, mi 


guarantee tliat Hob Berkeley never nat down to 
a liner dinner than yon bad U) -day. Such a 
Emm, s Li i :£i u (nrkey, such a pmliling!" 

Mrs. Manley modestly eonfcaacii that the pud- 
din e; was a SUCCCS9* end remarked tliat the liad 
put ft way a piw:c of it for 1110. 

fi Cold latildEng fox aupjjcr |" cried the Col- 
onel. 

JJ By no menus, 1 ' replied the lady, with spirit. 
LC 1 had it kept warm, attd the turkey too. If 
the gentleman bus missed Ilia dinner, it will 
probably not lie amiss at supper/' 

I must have nppe&rod very silly meanwhile ; 
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for ihStCfti.l r>f title mg ]JrtTt in iIlc cimmEiitioil, 1 
only mlibed sny cyw jinJ stared nt Hid luYcly 

Tis[M J 

TIio rrofksomc curia ivcrc tucked lip ilatntilj', 

ftTld tin* rirltll^JlflthLE CT5C I IJI HJIClI for ft Jlimfhlc 

gown f>f ijSftok *ilk. Dimpled tulles 
fltnidst tEic roses jn her cticok h ns sho s|>ukc. 

“ I llllnk 1 p?LS3C(l yon in tile ivornE tlii.a tun- 
ing, ftisr?' f 

" IClon— 11 I stammered. f 1 Tardon me— 
JIlssh- M iss—’ " 

<( Alice," fIic snggestet^ mtli n pretty bhisli. 


Mrs, Manley s|Kjkc n|>: 

“Mr. JJerketny forgclH tliftt his old llamc, ftl- 
lecr, is a fine motherly woman of thirty-five, with 
n son who cjcpocts tn get to West Point ]icutl year,” 
This vrns the bucket n-f water that brought me 
to my Hcnsoa. We laughed, find went tn to pw|>- 
per. I I horn related the ndvottUU'PS of tbo tlny p 
not forfeiting a (lescrijilion of tny dinner,, which 
caused a ileal of rnerr intent. 

u All.!” fluid lElg Colonet, “ifyott am*, fond of 
ran* blimp Over lEn; count iy T oil tier OH foot or on 
Emranhackj this ytmng lady will boyuiir OumpntL- 


ion. It is tier delight." 

Mr?. Manley took Elds- [jpjjnrtunitv to CTipmss 
ft hope til at tier daughter W'onhl Iny asilla certain 
wild, rustic wwyfl &I10 hod mqiiiiol, and deport 
hclfidf with fi dignity Olid gravity lieniling the 
occasion and oOmpftny. 

]!le?a the good. lady J . docs sho think I inn ft 
lingE>Mir to frighten tiie girls? I'll (eke- gno<! 
care (Emb Miss Alice shnll not find my society a 
irstraEnt. 

We are lo ride to-morrow morning. 

Good-nightj and ploasint dreams! 


should substitute some similar sounds or turn 


Secrets of 
Ventriloquism 

Much has been written regarding this 
popular form of entertainment and it is our 
aim to simplify and not to confuse as in a ma- 
jority of cases. 

Ventriloquism is not the throwing of the 
voice as people are led to believe but merely the 
imitation of distant voices. Ventriloquism con- 
sists of two kinds, distant and near. The latter 
is used in connection with the wooden dummies 
that are so popular and that should be the star- 
ling pont and the rest will come later and be far 
easier. 

Secure one or two ventnioquial figures and 
you are prepared for work. Select your 
dialogue and practice the following: 

Stand before a mirror and speak. While 
speaking, maintain a fixity o' countenance and 
a rigidity of muscles and nerves about the face 
and lips, so that no visible movement can be 
noticed. 

Begin by saying as distinctly as possible the 
vowel sounds — A-E-I-O-U. 

Next close the mouth and rest the upper teeth 
on the inner part of the lower lip, but be sure 
that your expression is easy and natural. It is 
isn't, make it so. Now, practice the vowel 
sounds again. 

Some letters cannot be easily pronounced in 
ventriloquism. These are p, b, m. All words 
containing these letters will be hard to speak. 
When necessary to utter such a word you 


your mouth away from the audience, so that 
you can move you lips without being seen. The 
former method, however, is preferable and 
should be generally adopted. 



For instance: If you wish to pronounce a 
word with a “p“ in it, substitute “P ! or ft k*\ 
For “piano” say “feano” or “keano.” For 
“m” say “n” or “ng.” For “molasses” say 
“nolasses.” For “b” substitute 4 V> or “g ” 
For “being” say “veing” or “geing.” 

Speak in the natural voice or the voice of 
some character you wish to impersonate. For 
instance, if you have an Irish figure, talk in the 
peculiar brogue known to the Irish people. 
Your success depends on how well you work 
your figures. The delusior is carried out by the 
movable jaw, hence there is no need of the 
sound of any distant voice. If you place a 
figure on either side of you, 12 feet distant and 
speak without moving the bps, the voice will 
apparently come from the figure whose jaw 
moves. However, you must use a little trickery 
and indicate to the audience by word or 
gesture, from which figure the voice will come. 
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F O R T H E H O ME E X P E R J M ENTER 



Direct Current Makes Neon 
v Tube Plash at Intervals 


Connect n neon tube and a con- 
denser to v, direct -current supply of 
about 10Q volts," as shown, with n 
si rip of moist newspaper lo net as a 
resistance, Tin; light will (lash at En- 


l e r va 1 5 , (Ire cur retit bull ding tip the 
charge in Ihe condenser until ii es- 
capes as a flash. It the resist n nec is 
increased by moving the wire along 
the strip, flashes are less frequent., 


Disproving- a Common Fall 

You probably have heard l( said that 
ho! water will freeze more quickly than 
cold To disprove this common fallacy, 
simply tUt ope can u-ll.li cold water and A 

another with hot, nml seL them both on!- .ag 

doors — if Ihe weather is below freezing-- . jr£| 
or in (lie cold compartment of a 
mechanical refrigerator. Contrary 'AgS| 

to the popular idea, the cold water 
will freeze first. This is the logical 
result, as Ihe hot water naturally ^£MH 
requires a longer time to lose its 1 
heat and roach the freezing point., ; l j 
'E Tie origin of Ihe popular, errou- L'-j 
nous idea is a mystery. -^^V-’{’sSh; 


Mirror “Ghost Images” 

Place a piece of metal on a mirror and 
allow it to stand for an hour. Then re- 
move Et nnd breathe on the mirror, and 
the object's outline will be seen on the 
glass, This is because the object has dts- 
placed the thin layer of gas held 1(3 all 
surfaces by absorption, changing: the re- 
action to condensing moisture. 


Test Shows Why Steam Pipes Hammer 

Blow a small bulb into the sealed end 
___ of a bent glass tube, partly fill the bulb 

with water, and place the tube in a tum- 
t 'I 'K Llcr of water as shown at the left, Ileat 

t (he bulb until the water boils, and Ihe 

li’ .J tube will jerk violently up and down. The 

1 1 explanation h that when the steam from 

1" f I £ H the bulb 15 condensed, -waler from the ium- 
I U N ■ bier rushes up the lube, only to l>e met by 

} more steam coming from (he bnlb. ; Simi- 

■ larly, (he hammering r>F steam pipes is 

caused by steam entering cold pipes and 
wf condensing, causing a rush oF water to re- 

■ ■ j place it. 


M eas u rin g j! / ag n i / yin g Po t v et 

BV IUPANS of a stni- 
ple test, you can easily 
measure (lie magnifica- 
tion of a hand lens or 
mieryscopCr With one 
eye, look through the 
lens or tnicroSCOpe at a 
slice t of ruled paper, 
and with the other eye 
nt another piece of the 
same ruled paper held 
ten inches from ihe eye, 
as In ihe photograph. 

The number of spates seen with the un 
aided eye that equal one space as sect 
under (he lens is a measure of the magni- 
fy Eng power of t tier lens. 


ny LED PAPER 
AS St EH WITH 
LANAI CED ErE 


Trim C-fisyf t«t will 
l?!l yuit haw niuiTl 
I^ih magnifies 
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/ Vi. 



WATP F ROM 
FAUCET 


EiJD^T PIECE OF 
C-Anct^ HOSE 


net : of nnooM 
STrcXWITH ifc' 
MCLie Ar ENQ5 
WJO Ifc’ HOUE 
/ AT CENTER 


nUEGER TUL’E 


M-IE.TjM. 

rupf- 


HOSE 


TUM0LEH 
OT WM Ffl 


I 

Popular Science Monthly JULY, 1933 


A QUICK GROWING DEPRESSION GARDEN 


Vahious mSxl urefi art! used in making 
s5o-callc<S "depression 11 gardens of l he type 
ill ust rated, hut 2 Eiave found the following 
snore effective than sidl 3»d bluing alone 
or oilier combinations: 4 EnbtcipOQris of 
suit and £ tablespoons each of air slaked 
lime* cornstarch, and bluing. Mix (lie 
1 1 woe dry materials, i hen add LFie bluing 
and enough water iff give n liquid mix- 
ture. r rijis nlonc will "grow” idle a 
beautiful snow effect., but a liule fruit 
coloring can be added where desired 
The garden shown was made ira a tin 
tray I fL wide, 2 f I., long, ami I in. deep, 
Plain ashes and a few small clinkers gave 
(he hilly effect, ash! a few hare branches 
a in I cedar limbs were stuck into the ashes 
after being dipped into the solution. Thu 
house was built, from scraps and (he ruof 



This ruallvOt 6CCHC whs "grnwlj” viUt 

ulL o Lr-s I a k-cd lime, (ornii^tli, and bluing 


covered liberally wilh tlic liquid. The 
fence was made from a strip of ]^-in, 
hardware iuesh r The liltlc automobile is 
a toy, —C arl C. Eric It. 



Making a V (ten urn Pump 

By follow ini; ifit K specifications on the 
drawing above, you can make a handy vacu- 
um pump for your laboratory^ and at flic 
same tone demonstrate n scientific paradox, 
When water flows through a constricted open- 
inp, you would expect a greater pressure at 
thru point. However, if a hole enters from 
l he side al ihc constricted point, air or water 
mill be drawn ira, instead of wilier coming mil. 
This device will raise water over twenty feet. 


POPULAR SCIENCE ■ MONTdiL'i 


WHIRLING-BALL TOY TESTS DEXTERITY 


A WIlMtUNG toy (lint will give hcmrfc of 
aniEEcmcnl can be made in a few min- 
utes, It cnn^SLS of two I -in. wooden hatfs, cult 
painted ml And Llie other green, ;uk! both 
drilled l hat a corrl can Is run through them. 

The cord for one ball is 14 in. long and tor the 
ci I her. J 5 J4 in. The enuls of the cord are passed 
through n cylinder of wood About ¥± in, in di- 
ameter and 2 or ,1 in, lony.. The hole through 
the cylinder should he just kirgo cnongEi to 
hike Lhc two cords, hut at one cud the hole 
shoulil he enlarged to ft diameter of % in. and 
sanded to a very smootl] finish. The cords ftl'C 
passed through from this end rand knotted fit 
i he other end as shown in lire accompanying 
diagram. 

Spin Hie I jail nn the shorter string in OIK? 
direction very slowly, Thari attempt, to Start 
the other ball whirling in the opposite direc- 
Liini. After a lit He practices you will lje ftljlc 
Ln make Che balls rotate at high spemi 3ri oppo- 
site direct loirs, forming a pleasing blur of 
color. --It, 


Magic Spirit Hand 

Popular Mechanics 1913 

The magic hand made of wax is 
Riven to the audience for examination, 
also a board which is suspended by 
four pieces of common picture-frame 
wire. The hand is placed upon the 
board and answers, by rapping, any 
question asked by members of the au- 
dience. The hand and the board may 
be examined at any tttne and yet the 
rapping can be continued* though sur- 
rounded by the audience. 

The Magic Wand, London, gives 
the secret of this spirit hand as fol- 
lows: The hand is prepared by con- 
cealing In the wrist a few soft iron 
plates, the wrist being afterwards 
bound with black velvet as shown in 
Fig, 1, The board is hollow, the top 
being made of thin veneer (Fig, £), 
A small magnet. A, is connected to a 
small flat pocket lamp battery, B. The 
board is suspended by four lengths of 
picture-frame wire one of which* E, is 
connected to the battery and another, 
D, to the magnet The other wires, F 


p^'< cow 


ia u coco 


KNOl 


tilffru, 


failed in with wax, which will make 
the board sound solid when tapped. 

In presenting the trick, the per- 
former gives ibe hand and board with 
wires and switch for examination, 
keeping the plug concealed tu his right 
hand- When receiving the board 
back, the plug is secretly pushed into 
the switch, which is held in the right 
hand. The hand is then placed on the 
board erver the magnet. When the 
performer wishes the hand to move he 
pushes the plug In, which turns on the 
current and causes the magnet to at- 
tract the iron in the wrist, atid will* 
therefore* make the hand rap. The 
switch can be made similar to an or- 
dinary push button so the rapping 
may be easily controlled without de- 
tection by the audience. 


and G, art only holding wires. All 
the wires are fastened to a smatt orna- 
mental switch, H, which is fitted with 

a connecting plug at the top. The 
plug can be taken out or put in as de- 
sired. 

TEie top of the board must be made 
to open or slide oil so that when the 
battery is exhausted a new otic can be 
installed. Everything must be firmly 
fixed to the board and tli^ Eiollow space 


Wm Mend on R4**d und E1 «(tSc* 1 ‘Co^EieclIonii 
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Itow would you like (o make 
a little car iheit cun hil 35 mph 
and gets 100 miles on □ gallon? 
Hero oho isl 


by Doug Rolie 


t HE difficulties of ti an^poi UHon today 
., have sharpened interest in the small 
homemade ear which even in normal times 
has been a number one workshop project. 
The chief problem is not so much how to build 
a small car but rather what materials to use. 
Quite apart from wheels and tire? it is bo- 
coming increasingly difficult to procure the 
essential materials, particularly metal fittings. 
Even i he old standby of the amateur eftf 


builder, the junked car lot, has virtually dis- 
appeared and another famous source of ma- 
terial, the old model-T Ford, has gone with 
the wind. What then is the amateur car 
builder to do? 

The answer is contained In a four-letter 
wo] d, mood. This article demonstrates the 
possibilities of wood as a practical substitute 
for most of the structural members usually 
formed from metab To illustrate the point 
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O-lD' Vt E PULLET on ft 
TTXKHlRLDftL'l OldE SPpOf.KFT 
[SECURE TO flIMOf WHEELS 


LAG SC fl£w BOLT 


3* cia, fLAr tiELt pulley -turn 

FROM HARDWOOD Of? RUnCH*5£ 


£ -3" HOLER 
PVLLEY-v 


eAfloir 

Bu6HN5 


vEE BELT nn 
«rwE CHAlM 


DETAIL OF BEARING 


3 M D1A. VCE 
PULL Hr OR 

ia -too i'n D?- 
'cyclE f-HUEO 


HARDWOOD 

BLOCK 


KJOfljJ F-FD BOLT S 


TEFJSIDV SPF^IWS — " 
COA^Tfft BRAKE HUB 


ft""- DtA HARDWOOCl PuLlCt 
kCtEO TQ COUNTERS* lAfr 


HARDWOOD - 
CLUTCH Al^M 


DRIVE DETAILS {DestSNW) 


5JlOU\.DSn BOLT 


two designs a jo offered 
in .Rome detail. Boi In de- 
signs are three-wheel- 
ers despite the fact that 
the three -wheeled ear 
has never enjoyed much 
popularity in the U. S. A, 
The rcaion for this 
choice is economy of 
material a n cl reduced 
cost — i teni 5 of para- 
mount importance at a 
time when such things 
as tires are as precious 
as diamonds, 

The designs illus- 
trated are based on the 
use of standard 20"x2 ,r 
or 1,25 hike wheels and 
tires. Any other wheel 
and tire may be substi- 
tuted, depending, of 
course,, upon what ma- 
terial is available, but 
generally speaking, the 
larger 23- inch bike 
wheel is not satisfactory 
for the p u r p o £ e and 
should be avoided. A 
much better proposition 
for wheels is to tj y anti 
otbain some of the mo- 
torcycle type or even ihe 
small 12-inch air wheels 
which are often used on 
scooters and wheelbar- 
rows. The 20x2 bike 


THr fltmj>la plvol&nl axis ihowp h a to anti *l**Yrheire In tin 
drawing* will rffl If you tan 1 1 'obtain an autolyp* axle. 
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wheel has been selected as a happy medium 
and as the wheel most likely to be obtained 
under present conditions. 

While on (he subject of wheels it might be 
wise to point out that ordinary hike wheels, 
regardless of siTie, are not designed lo with- 
s(nnd much power and that the spokes should 
never he used as the anchorage base for what- 
ever pulleys and sprockets the drive system 
demands. In fitting pulleys and sprockets 
the base of anchorage should always be the 
wheel rim. Details of such a setup are shown 
in Fig. H, It will be noticed that in this 


method l lie power is taken up by the rim 
itself and besides being equally distributed 
the whole arrangement serves to strengthen 
rather than weaken the wheel. This is by 
no means an original idea and, indeed, a 
similar design was described in an JV3I 
project some years ago. Ordinary bike 
chains and sprockets should never be used 
to transmit power except as a last resort, 
You will notice that in the two designs given 
the final drive may be through bike chains 
and sprockets or V -pulleys and belts. If 
possible choose the latter. Speaking from 

many years of e*- 
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pericncu with motor- 
cycles the author is 
prepared to state that 
even motorcycle 
chains, which are far 
heavier than bike 
gear, are a source of 
trouble s t u c e the 
chain rollers and the 
sprocket teeth tend 
to wear down and 
permit the chain to 
jump or throw. Of 
course much more 
power Is transmitted 
on the average mo- 
torcycle gear than is 
being considered in 
this article, but 
nevertheless bike 
chains and sprockets 
are tint designed to 
transmit even such 
moderate power eis 
that with which we 
are concerned, anti 
any %" V-bell is far 
superior for the final 
drive provided the 
tension is kept right 
"and the belt is nof d- 
lowed to slip. 

The subject of 
slipping brings up 
another important 
feature of the tenta- 
tive designs of- 
fered. With a fitted - 
gear drive of the typo 
outlined in. the draw- 
ings. the only provi- 
sion for clutch action 
is afforded by slip- 
ping the belt, but 




seat p*;k bASHSQAHti 
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Before going on to the actual wooden con 
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in the design? shown. These designs are 
worked out to afford the last word in sim- 
plicity, and may be modified Ln any way the 
hut! dor cares to suit his purst and •’material. 

iw to get down in the all- wood rwstruc- 
l inn. The designs given have been labelled 
A and B for purposes of reference. Design A 
is. a simple buck hoard, The eha??!? cjt nifdfp 
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struct ion it is wed to mention mot oils. In both 
die designs the installation is a Lauson engine 
of slightly over three horsepower. Naturally 
this particular engine is not obligatory and 


sice planh 


JAFf T* SKlO j 

VAIFFL HAWCFnS A 
Ai SHOWN JN PIG 5 / 
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not the Y-belt. Hence the resurrection of the 
flat- belt drive from motor to countershaft 
The flat-belt drive has many advantages. It is 
highly efficient if given a fairly long coupling, 
H is not a rubber derivative and is therefore 
un rationed, and above alt it permits (lie use of 
easily constructed wooden pulleys whEeh may 
lie turned up by anyone having a moderate 
knowledge of wood -bit lie pinelicc. 

A two-speed geur and rrgukn chileh would 
be desh -able, but such things are beyond the 
facilities of most workshop fans and they arc 
not strictly necessary for a runabout car of 
the type we have in mind. The fitted- gear 
with -■dipping flat- belt clutch will be found 
adequate for average driving and ft Judicious 
use of (he slipping belt will prove a very satis- 
factory low gear. 


PROOMSTXH 

r£NC£q GH*£E 


1/3" FEUDED aOAnDS 


my small air-cooled engine Fivailable may be 
used, Don't expect to get much performance 
with less thm two horsepower. Three should 
be ample for fairly flat country, and with the 
gear reduction indicated speeds of ybcul 30- 
35 mile? per hour may be expected and a gas 
consumption of approximately one gallon per 
J(lt) miles. Kick or mpe starters are used on 
(hose small engines mid are very (Irttuidde 
ti'Minvu to bear In mini! win n looking around 
for the power plant. Finally, the drive hookup 
shown is not to be considered as anything 
other (ban a suggestion. Individual builders 
may have their own and possibly better ideas 
or (hey may have access to gears and other 
mntesial which have been studiously avoided 


SCLlO TAPE, SLOCK 
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frame member is nothing more than a ^'xlQ 
plank and relies on ih own resiliency for the 
springing, Upon this number rest the seats, 
ihe power plant, drive gear and the running 
goar. Tine slot for the rear wheel should be 
rut to suit the wheel actually used. Maks 
the slot long enough lo permit easy mounting 
of the wheel. Dimensions given in the draw- 
ings are hosed on the £tV'x2 hike wheel ant) 
lire already referred to. The only me la! parts 
required in lids design may be counted on 
rmr hfind and absolutely no metal machine 
work is necessary. 

The counter shaft is mounted on the blocks 
which serve to support the se’OI hack. The bell 



(en si oner or ‘ 'clutch” is also mounted on one 
of these blocks as shown. Countershaft heal - 
ings may be made as indicated in detail draw- 
ing Fig. 2 or they may be purchased. The 
babbit- lined bearing shown is not difficult to 
make and with the constant drip oil feed sug- 
gest ed is sufficient for the purpose. The front 
axle ns shown is merely a length of oak 
pivoted to the chassis plank. Steering is ac- 
complished hy means of fl drum or bobbin 
and cable or rope ns shown in the detail. If 
a regular auto type axle is available or If the 
builder has the facilities and ingenuity to 
construct such an axle, it is definitely to be 
preferred because while the: pivoted axle is 
easy to make and install, it has certain in- 
hr lent weaknesses which arc particularly 
noticeable in a three- wheeled design. In any 
ease if the pivoted axle is Used the builder is 
advised to add two small safety skids at the 
seal station in order to minimize the danger 
of tip-overs. With such low ground clear- 
ance, however, this design is unlikely to tip. 
Smaller diameter wheels are not advisable 
for this particular design since the natural 
give or bond in the chassis plank will further 
reduce the already low clearance. 

The buckboard design may be enclosed with 
a simple well-board body if desired. Out- 
lines for such a body are indicated in the 
drawings. Whether it be left in skeleton form 
or enclosed, design A makes a neat little 
tender or runabout for' two adults and will 
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be found ideal for short bops Lo the bus stop. case the motor board can be a single cross 

the railroad station and the local market. plank notched into the side planks. The 

The drawings make no provision for a brake wheels are mounted on spring boards as 

but the real wheel is specified as having a shown. These should be of ash, the rear 

(.■.castor brake hub. Pfifte E17 of the April issue spring hoards being spaced to suit the width 

of Ml shows how the hub can be utilized as a of the hub. As in the ’’A" in the front axle 

very satisfactory brake. If you are unable is of the simple pivoted type, It is quite prac- 

tn get a wheel with a coaster brake hub. tical for the sort of use such a small car Is likely 

is not difficult to devise a broke acting against to gat, but safety sktds are Imperative in this, 

1 Ho countershaft pulley. 


but the bike hub broke is 
lo he preferred both for 
simplicity and efficiency. 

Design D is n more am- 
bitious project but hardly 
mote trouble to construct 
thou design A. In thin in- 
stance the body and chassis 
ure integral members and 
arc formed quite simply by 
bending two 12" planks 
into what we may term ap- 
proximately a canoe shape. 
In bending the planks it 
may be necessary to pul In 
a few shallow saw cuts 
where the bend is most 
acute. This will depend 
upon the lumber used. It 



SHAPE AND 
SAND THU! 


US' 1 OR 3VA- p|f*fi 
STEERING COLUMN 


PIPE PL.AKI5.fi .. 

bolt or rivet 
to hub pure 


SQUARE! 


CUT PROM' 
7/8" 4TOCK 


OPTIONAL 


DESIGN FOR PLYWOOD STEERING WHEEL 


good quality straigh t - 
grained spruce is used 
for the side planks, a 
thorough s Learning 
should suffice to en- 
sure the bend. It is 
not essential that the 
ends be pointed as 
shown. By employ- 
ing wider end blocks 
us in Fig. fi the bend 
can be considerably 
reduced, The pointed 
design makes a neat 
job and is worth the 
(rouble particularly 
when the job is faired 
in with the turtle- 
decking. 

The motor shown 
in the drawings hap- 
pens to have a 
dropped oil sump; 
and in consequence 
t h c motor - m o uti t 
board's arc divided. If 
(he motor hns a Mai 
bnse r Ibis is all to the 
good and in ibis 



COUNTS ft SINK 
FOR BOLT HEAD 


5TOV6 BOLT 


HAHflERS SHOULD BE A^OVT 
S/8" FROM RIM TO PERMIT 
E*ACT CENTERING 
Of PULLEY 


INSIDE 
FtlM PlA 


INSIDE - 
Ol A OF 
PULLEY 


BELT 9RQOVG 


fjut(ano 

LOCKNUT) 


LAY OUT THUS TO 
ESTABLISH DIMENSIONS 
OF STRAP IRON HANGERS 


PRLLL FOR 
FT I VETS __ 


DRIVE PULLEY DETAILS 


MARC a HANGER! THUS OP 
7/B 1 ' STRAP IRON — DIMENSION! 
TO SUIT fttM ! PULLEY INTENDED 


TURN PULLEY FROM 1 (f HAPPWOOD 
AND CUT GROOVE FOR 5/6“ VF£ E ELT 
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Gas Bli^t0rS thei "B” tlnslgn, Sk ]^5 

should be locked not further forward tbnn the 
sont station find preferably in lbs? with the xuEir 
wheel Imb, Steering is ihe seine ag oil (Ju> '"A 1 ' 
design Unless atl atlhl-typG axle (see Frgf, 8) is 
employed, Even then the drum ond cnh-lc sys- 
tem is suitable mid easy to con siriiet end adjust. 

The body moy be faired m with [be turtle deck- 
ing indicated. This is pot hard to make and 
employs simple formers which may be cut from 
tP* stock or, if available, from plywood. Stringers 
should be notched in mid the wbflle covered with 
unbleached muslin and then doped L At the motor 
station it is advisable to Use metal fairing Unless 
ilie exhaust is piped clear to minimize Tiro risks. 

Hu? only welding operation required in build- 
ing either car ]g entailed in the construction of 
the front axle and this only if bike wheels arc 


that there is practically PO purchase obtainable 
for rigid and secure attachment without forks. 
Therefore it is necessary to weld the Spindle Into 
o short length of tube which In turn is secured to 
flic axle proper. Details of this ore shown in the 
drawings, 

Both designs are the result of extremely care- 
ful research and that both have been employed in 
a practical manner years ago when the ultra-light 
c?r craze was in vogue. The fiat-belt main, drive 
is not new in car design and has much to recom- 
mend it from the point of efficiency as well as 
cheapness. Whatever prejudice exists against the 
three- wheel design is largely unwarranted and is 
mostly a matter of appearance. In these times 
appearance is less important limn mobility and if 
three- wheels will do the work usually ascribed to 
four, a deimiEe saving has been achieved. 



GIANT HOME WORKSHOP 

MANUAL 1941 


[JOWtLSi 

5Ll£HMT0 

HOLES 


TOY WOODEN 


ft..-: 

vu 


:: 

A 



CAN BE ARRANGED 
IN COUNTLESS WAYS 

C HTLDRjON will be delighted with the.se 
colorful little clown acrobats because 
they can be put together so many ways. 
Draw the design full siise on pnper; then 
trace six: of the clowns on V 1 surfaced pine 
stuck, and cut them out with a jig saw. 
Drill holes Vi " in diameter, or slightly 
larger, and \' s " deep into the hands, shoul- 
ders, and feet of each clown as shown. Next, 
cut several l 1 ' pieces of 14 <f dowel. These 
% H lengths of dowel are the plus that hold 
the clowns together when they are built up 
one on the other, and they must slip in and 
out of the holes easily. Paint the figures 
for added appeal. Face and hands can be 
white, the suit yellow, trimmings red, but- 
tons and shoes black. 
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NEW TOOLS FOR YOUR DRILL PRESS 


\ .T 01. > TVLS fine] other work may quickly 
^ * Pi e ca rvo< I by l he use iff a t g p jn :l 
drill Whirling at highest speed f the 

luulhed Rules remove slock a L a surpris- 
ing speed, and cut across l.hc gtaiit wii fl- 
out splEnieimg. Scratches, left in Uie work 
rive semi removed with small reamers used 
tn (Ire same way. 

]'or inside work, ns in hollowing a litc- 
firmt or other small piece, a quick job is 
dune with a round bended wood screw held 
in a chuck oti I lie drill press or Indie. To 
provide proper clearance* file away the 
silly of l lie slot iiot used Tor cutting- A 
Hal head screw treated In the 
same way makes an dli- 
civni roul I rig culler. 

Very small dowel rods. 


IE rail raw mg n nltvltl 
SKutdit 1C: til IllodL- 
(iuili-frUlldlLCnil 




Print of a Child's Hand 
Preserved in Plaster 

A PRINT of a child's hand can easily he 
preserved in the form of U piaster 
|)]ac|ue. Obtilln u (i" wmiden emhroLdery 
j'.p >i i]i mm] out the Uiner iaoop at one place so 
it wilt spring: out when the miter llor>p is 
wLLhdrnwn from it. Lay a hom'd on a level, 
sail i<l and pi ace :l slic-et of white pa- 

[10]' iwr It. FI l (.lie raid hnup m.dde Eli* out- 
er iipst; 1 1 Eki 3 ley llifitlt ft; it. sifl tllfl pn[icr. 

SI Is, jilag-ter of Paris with writer ty n 
1.. hie Is, ri'Gamy ciiiiaiatcncy and pour it Or 
side the iLngr. When the nitrttur* begins In 
luirdeii, plituB the ftiHil'fl hand iJi the mold, 
lingers cut rndud ami {tpaoed evenly, Prrtss 
(lie lingers ii roily* one at a time, and also 
press the Hand Stswil-t into the pSualer. Hold 
(Ik 1 I i :: i li I down for furvevrt I Enimttes until the 
plaster is im lunger stielty. After 
the tin riil inis ivuni wit h-rl rawn, lot 
the piaster SO-t for hair an hour. Re- 
move- tht outfcr hoop, spring (lie Ln- 


usrful fur standi ions and 
railings, may be made by ro- 
l ill in l; hardwood ineul skew- 
ers (ir ] 4 -ui. doweling jiL 
highest speed in a drill 
chuck mid forcing one or 
niuic dies over i(. 


Iicr I mop my Ely fnnit (he plaque. and 
trim the paper to the s^c ef the 
p|iif|hC. Tilth let Uni piaster dry 
Lhtirvmg'hly. 

A pastel-slnulo pal ill: wlsl give 
depth (i* the hand prLnl. For hang- 
ing, glue w I (.sup (if rihljon securely on 
the lum-k. 


POPULAR SCIENCE MONTHLY 

March, 1937 


Sntiill spindle; nn il ^EnncljErars 
m»y he tHfiltd firCnP wooden Shea! 
fihtwcTS anil dowels with tEic nid 
of i itc-pi ve threading ■dios 


A Slip, i - 1 1 1 ■ | - ij 1 3 [il the 
drill - pTcss flv.iflr and 
vdiirilriK r.t Elicit sppcil, 
IS n fr-Lij il citrltiS' lend 


When prfniiitd utlit toll 
piaster o( P-:i « 1 1 , Ihu 
chilJ'i hand Icovdf a 
c'ceir p.'inl m c,d light 
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WILL START YOU ON AN 
UNUSUALLY FASCINATING 
AND PROFITABLE HOBBY 


N O GREAT measure of tech- 
nics] ski 3 1 is required to 
do pottery work, yet thera 
is endless laeLnation In 
molding a lump of clay ns it. re- 
volves upon the dying: wheel. The 
potter experiences n thrill Lit feel- 
ing the cloy give anti spring ma- 
gically into shape under the pres- 
sure of his fingers. It is, indeed, a 
craft that many amateurs could 
take up with pleasure and profit, 
especially ils the principal tool— 
the potter's wheel— can he built at 
home. 

The wheel Illustrated is Of an 
improved hanging-treadle type, 
with a short, non tiring stroke. 
Simple to construct, low In cost, 
Ei ml easy to operate, it has been 
thoroughly tried out hy profession- 
al and amateur potters and lias 
imtf with unqualified approval. The 
design permits its use not only Tor 
"throwing 1 ' or shaping the day, tout 
also for tinning or finishing the 
leather- Im rd pieces with a lathe 


L?n th« impr^vn-d 
potter 1 * wlirel pf 
hogging head 1 0 
typi.tiie omdlevr 
finds; It is eosy 
to inoto pieces- 

like lI’IQS'C lIlOYWfl 


GIANT HOME WORKSHOP MANUAL 1941 
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CONCRETE 
COUNT LRlUiTIGKT 


BED ECARO 


GOT TOM 
GIRETCHEl 


TOP 1 
JIRET'CNT.f? 


WORKFNG 


FOOt X 
TREADLE 
EAt? 


ELD BOARD 




EAiL- EEAJi ! NS 
ASSEMBLY 


COLLAR 


CRANK A5 S.CmGl.-y 


tool, and ban di rig or brush decorating the bis- 
cuit- il red ware. The motion of the wheel is 
coulri'&elockwlse (from right to left), and this 
tightens the vverking head oti the shaft and 
also tightens the pipe-crank assembly. 

The construction will take about two days' 
time h and ttie cost (varying somewhat accord - 
ing to the type of flywheel used) should not 
exceed JTGQ. The materials are itc mixed In 
the list on a following pngo- 


Ec low OTP the three- principbi tporiilions— throwing,, turhifig 
leather-hard piiecer with a hiatal Soul, -ond fcsmdin& wlHi a 
brush. At right, |he *rea(Jlh rushes snly 5 'h" ct seek ttr&ks 


w im 

-1 ■ 

L f 

pi 

0 

m ■ 

U 

r ■ t* 

■! 

. j? i- 


i JKjL 3 

tjm. 

1 • ■■'•!!»■= 



li-yL . 0 . > 
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As the narrowest dimension of the frame 
Is SO" 1 , it may be well to determine before- 
hand whether or not the complete wheel will 
pass through the door into the room where it 
is to be used. If the door is too narrow, plan to 
do the final assembling within the workroom. 

Start work on the frame by making the 
four logs. Each lias two outs, one where the 
top rail is boiled to it, and one where the bot- 
tom rail is bolted. Clamp all four pieces to- 
gether when marking the position of the cuts. 
Place the top and bottom rails on the legs to 
mark the width of the cuts. Saw down to the 
depth line, remove the waste wood with a 
chisel, and bore % holes to receive the bolts. 
Mark the position of the bolt holes in t tie top 
and bottom rails and the bolts to fasten on 
the top and bottom stretchers, and bore these 
holes. Now bolt the rails to the 


shown, and bolt these members in place, 
Screw the two crosspieces or ribbands to the 
back legs. Next screw the two pieces that 
form the box bottom or bed to the upper face 
of the top rails, fitting them snugly against 
the top stretcher and scribing them around 
the Lops of the legs. Screw on the sides of 
the bed. This completes the framework. 

Make the wooden treadle and hang it itn 
the position shown with two strap hinges. 
Prepare the wooden connecting rod, but bore 
only the larger hole— the one to receive the 
crankshaft- — at this time, and set aside for 
the final assembly. 

Next assemble the metal parts. If a light 
pulley of the set-screw type is to be used, it 
will bo necessary to oast concrete around the 
outer edge, as was done with this one. In 



.'■■V ■■■; ',.yj 

..y. 






legs. 

Bore 1V%" holes for the pipe 
shaft and %" holes for bolts in 
the top and bottom stretchers, as 


FLYWHEEL. HUB 


\ PJPF SHAFT 


How ilic flywheel, 
b soring, plywood 
homing, tin?) crank 
shaft ore rrounfed 
or +W fnOJfi shot) 


tlN Dl$k 
COVER ‘ 


IRON COLLAR 

fflt 

^ OR EASE PAD 


BALL BEARING, 
RACE, CONE, - 
AND ntTAINER 


PLYWOOD 

HOUSING 


% -to 

STREET ELBOW 


%-VQ 

ELBOW 


% NIPPLE 
3" LONG 


CONNECTING ROD 
FITS ON HERE 

% LOCK NUF 


It a comparatively ligJir wneei 
ar pulley bused, if can be given 
weight by fitting a form inside 
fhc rim and pouring in tonerefe 
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Fc. JtJescTJpLlopi T. W. L. 

4 Legg itt 3*4 30 

4 Rails 1>£ 3*4 30 

1 Top stretcher l c 4 5*4 30 

1 Bottom stretcher 2 5^4 32 14 

K Ribbands % € 3D 

3 Front and sides of box % 514 30 

1 Back Of box, % 5% 31*4 

1 Bottom of box % 10 30 

1 Bottom of box \!i 12 30 

2 Treadle hangers 3- Vi 23 ^ 

1 Treadle foot bar 1^4 2V£ 21 

1 Cornice ting rod % 3% 17 

1 Working head. 5-ply % 13 diameter 

1 BaJ (-bearing housing -5-ply % 5 diameter 

NOTE: Dime nitt>t»S are given in lrien?3 and ate flntstiefl 
sizes- S5(t wood, such as pSn« or Douglas fir, may be used 
for a Li parts eKCert Mifl cemnedinfr rod. which should l)o 
a£ oak or OlhfrT *iani wood. 


Detail drawings of 
the woodon frtadle 
end the connect- 
ing rod. The latter 
i hog Id be of oai or 
other hard wood to 
withstand the wear 


HOLE % 


lY^HOLf 




NOTE 


order to provide sufficient weight. Small 
strips of wood fitted around the spokes will 
make the inside form, and the inside face or 
rim of the pulley will provide the outside 
form. Use a concrete mixture consisting of 
one part Portland cement, two parts dean, 
sharp sand, and three parts gravel or crushed 
stone with a maximum size of 1 A tT - 

The wheel used In this install e has a 4" 
face, and with the concrete rEm weighs about 


crew 


WO lb. Either an old flywheel taken from a 
gas engine, or an old automobile or farm im- 
plement wheel weighted with concrete and 
provided with a set screw or two for locking 
it against the pipe shaft, is satisfactory. The 
wheel in the model shown happened to have 
a alight flaw in the hub and was purchased 
secondhand for 75 cents. The maximum 
diameter for the flywheel is 24 An 1H 
wheel, if heavy enough, will do equally well. 

The wheel shaft is a piece of % /r black 
iron pipe, threaded at each end. The outside 
diameter of the pipe will vary from about 
1 1/16" to slightly over 1%\ so obtain a 
wheel bored to fit the slse pipe you use; or if 
the hole is somewhat larger, provide a metal 
shim to make a tight fit. 

When selecting a ball bearing, keep the 
size of the pipe shaft in mind and get one of 


the actual size or only slightly larger. The 
bearing used in the wheel illustrated cost 25 
cents secondhand at an auto-wrecking yard, 
A good bearing may also be obtained at al- 
most any garage or machine shop. 

Bore a hole in a 5" disk of %" five-ply 
board to receive the ball bearing and shaft, 
being particular to see that the parts revolve 
freely. Attach this w-ooden housing with four 
screws in position directly over the hole in 
the bottom stretcher. Set the flywheel direct- 
ly on top of the ball bearing in such position 
that the holes arc all in alignment. 

If the hub of the wheel does not fit the ball 
bearing, a metal collar may have to be placed 
between the wheel hub and the bearing. Low- 
er the pipe shaft through the hole in the top 
stretcher, pass it through the wheel hub and 
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ball bearing and allow it to project % ,r be- Now turn the flywheel slowly around, allow- 
low the lower fare of the bottom stretcher. ing the crank and connecting rod to move 

When in this position, lock the flywheel tight- the treadle. When you find that the assem- 

(y in place by tightening the set screw or hiy works smoothly, remove the connecting 
screws in the hub, rod and bore a hole in the proper posi- 

Screw on the pipe elbows that form the tlon, Then connect up the "power plant” and 
crank, and tighten them and the short pipe tighten the lock nut securely, 

nipple (crankshaft ) with a pipe wrench. Next, All that remains is to attach a % " pipe 

attach the pipe floor- flange guide, through floor flange to the bottom face of the ply- 

which the top of the pipe .shaft works, to tiie wood working head and screw this assembly 

upper face of the top stretcher. Adjust the onto the upper end of the pipe shaft. The 

position by observing the motion of the shaft wheel is then ready for work. It should hav-e 

before final ly screwing it in place. an occasional oiling at the guide on the top 

Slip the connecting rod through the slot stretcher and at the working ends of the 

in the treadle foot bar and up over the nip- crankshaft. The ball hearing should be kept 

pie screwed into the street ell, and hold it well greased. It is a good plan to provide 

in place with the lock nut screwed up loose- a felt pad with a tin 'cover over the bull 

ly. Next, find the exact place to drill the bearing. The pad and cover can be slotted 

hole to receive the holt in the foot bar. and and slipped over the shaft or collar, or they 

us there is more or less variation In different may be a part of the whole assembly and set 

pipe lUtings, this must be worked out In in position at the time the shaft is dropped 

actual operation. Turn the flywheel so that into place, 

the crank is parallel to the bottom stretcher. The frame- and outside of the box may be 

This is the halfway position of the crank painted or varnished, but the inside should 

stroke. With the treadle exactly plumb with be left as it is so that no paint is Scraped 

the front legs, insert an awl or sharp nail up with the clay when cleaning up the box. 

through the hole in the upper face of the After considerable use, some play will he 

foot bar and force it slightly into the con- noticed in the connecting-rod bearings, hut 

ne c ting rod so that it cannot easily slip out. thin brass shims will correct this. 

BUYING UNREGISTERED GUNS 

by Kurt Saxon 

Most guns bought at gun shows are un- pon in exchange lor the cash. from a pawn shop. They will be attracted 

registered as are those -bought at most The best way lo spot such a one is if to your sjgn. 

stores, especially in (he 5ouih. The "re-' his table cluttered with various items This is l he simplest kind of no-record 
gistered" gun is I has paid for and lefl at besides guns. In- this case he's most likely But you should make them show 

Ihe shop unlit (he police chock your ere- to be selling off his own guns or doing a you their driver's license to make sore 

denliais. favor for a friend. be wi-ii probably hand aren't some kind of cop setting you 

In the South, however, and at gun over the gun with no quasiions asked, yp. Even so, chances of such a thing are 

shows, there is a record of purchase If a dealer at the show wants to record t00 si icri lo worry about. There are so 

which the police never see unless the gun the statistics of the sale, you might show m any people milling about at gun shows 

is found aher ihe commission oi a crime. him your 5 0.. hut tell him you are para- ^ nt j police and ATF are so under- 
go there is a big difference between the noid after having seen Red Dawn and staffed and dealers are so anxious to sell, 

gun registered by the police and the gun don't want your purchase recorded. :o mat 5 UC n infractions are impossible ip 

winch is simply recorded as ha^inr. been* most cases he li just check y rt ur '.D to j or C}n effective basis, 

purchased by you from a certain Store or make Sure you are a r&sident oi tha„ ^.aie Actually, recording sales and even po- 

p&ts'on. and tafcb ydur ntriney. it Ere worn, just -go Fji . e ration should noi bother anyone 

ll your gun is registered bv the police to tbe next table. just wanting a gun for his home, F advise 

and someone in your area is shot by one An older way lo pick up guns with no legality (or your own peace bi mind. 

o( ihe same caliber, your gun might be record is lo simply wear a 3 x 5 card on But say you Jive In an area such as Mew 

called in for a ballistics' check. But If ii is your chesl saying, ''Pistols Wanted". A lot York City where handguns are banned, 

simply recorded as a sale, as said above, of people who want lo make a lew bucks period- Say also that you warn to buy 

no attention will be called to it unless il is without renting a table w;li bring firearms guns and sell ihem to Friends there at a 

round attar the commission of a crime lo the gun show, buy a tick el and collar profit. 

Then it could be traced to the seller and people showing interest in guns at the y ou would need to drive lo an out-of- 
Ihen to you. Had you reported it stolen lables. If the person looking walks away, 5 i a je g U n show such as held in Florida 

and there was no evidence putting you at such a one wifi approach him and say Since you would need a Florida driver's li- 
the scene, you would not be in trouble. something like. I'yc got soma good deals cense, you have the option of visiting 

But say you wanted no record of any in my duffle bag." there a couple of weeks to establish resi- 

kind that you had bought Ihe gun. The These a re Strictly non-business types g C nce or getting a phoney 1.0 

gun show is [tie best place for finding who may bo down on their luck and want 
dealers who will pysE nand you l lie wea- more lor their guns than (hey could get 
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STRIP FOR ACTION 

by Kurl Ssixun 


Gelling info any business is a maior 
step M osi e who bns depended on others 
for his weeklv poycheck. Dun once you 
have marie money (h rough your own el 
forts, you get a lading of confidence and 
&el(-eSleem which will help pul! you 
through most any Mure crisis You will 
also develop an awareness oi the mecha- 
nics of trade, indispensable 1o anyone 
who means to he successful. 

So who! her you are out of work or are 
on executive behind a desk, learn to play 
the game Join Ihe Underground 
Economy, even as a weekend hobby, and 
see how lar up she ladder you can go us- 
mg your own abilities. 

However tar you go, whether you prove 
(o yourself that you can make a lew extra 
bucks or establish an empire, you'll learn, 
firsthand, the difference between the in- 
ferior, the mediocre £nd the superior per- 
son. Following this program wi'f also 
teach you the money-making yecrct oi the 
ages, by which all truly superior people 
have established permanent success for 
themselves and dynasties tor their 
ri ascendents. 

The first step toward Irue success is to 
Stan at the bottom. When you've made 
your way up to (he top you can hire peo- 
ple to add polish and trills and do the de- 
tail work you no longer have lima lor. Bui 
to be the buss, and slay the boss, you ve 
got to know the guts or the game si every 
level by firsthand experience 

Aside from firsthand experience, (he 
best tool for success is self discipline in 
fair dealing and honesty. Lyrng. stealing 
and cheating are the ladies oi a depen- 
dent, a parasite, a loser. No mailer how 
far the parasite gets, she man who has 
marie it without such ruinous shortcuts 
can knock him on t»s back every tune. 

The hardest, but the suresi guarantee oi 
keeping what you -have is the mctlo. f 
don i want what l can t earn 

Write that down and paste it on your 
shaving mirror Drum it into your subcon- 
scious with every art m yum care-.v. -It will 
make you more alert and st longer. \: will 
also allow you to step on. without any 
misplaced compassion, any degenerate 
who I rifts to take unfair advantage of you 

The best way to begin your quesi 
towards weapons Crardom is with a gar- 
age or yard sale. This serves a two- 
fold purpose. The firsl is to learn to wheel 
anri deaf on a very basic level. The se- 
cond is to dear your quarters of ail the 
unused items you've had lying around 
which you know you dem t really need 


arid never will. 

If. you're a family man you must not 
create a riot by footing your children's toy 
box or stripping your wife's closet. You re 
not going to gel enough for second-hand 
goods to cause bad feelings Anything oi 
theirs must be freely donated. 

You'd bo surprised at how much you've 
bought over the years, got your money's 
worth from and will never miss. Also, by 
marking is hall price or less, you d be sur- 
prised at how much cash you can clear 
over a weekend 

If you live in a block of apartments 
where garage or yard sales aren't 
allowed, (here is always the ilea market. 
They arc in every city and (own in (he 
U.S. and a table usually only costs about 
$10.00. 

Flea markets are usually more lucrative, 
but only so much can be piled on one 
lahle. So, if you tar- work s garage sale, 
that's the best place to ciear odds and 
ends of whal even you would consider 
plain junk. 

After a couple of weeks at working 
garage sales you'll have a general idea of 
whal ihe casual bargain- hum ing public 
will buy. Then to gut more items, you can 
even make the rounds oi garage and yard 
sales in ifie suburbs and buy up pretty 
good Hems to cuke to the flea market 
Yuu tl also pick up more experience By 
(his time you can lake your earnings to 
police and general auctions and get fan- 
tastic buys to take ID the Itea market inci 
dentally, garage and yard sales, fiea mar- 
kets and auctions arc all advertised m the 
class 1 hubs of any Local paper 

When youve learned to deal wilh the 
bargain-hunting public and know how 10 
puce various items, ri s time to hit (he 
gun shows Although you can lake wea- 
pons to flea markets, there j$ seldom 
enough money brought there to be worth 
your gamble m time and effort. 

There are two basic ways to collect 
weapons to take 10 gun shews without 
paying lor them. One way if to adverse 
in the local classifieds. "Wanted guns, 
ammo, knives., etc., to take to gun show 
on consignment Name, phone number. 
You d be surprised how many people in 
you? area have such goods ihey've had 
for years and would like to get nd of for a 
few dollars For such dealings you'll have 
to know something about pricing, 

You must a l so be willing to show them 
your t.D and give them your home ad- 
dress to gain their cord 1 dance ’ho lair 
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deal on such transactions is to give them 
two- thirds of the sale price, taking o-ne- 
1hir(J ay ypyr profit 

Two olher sources for such weaponry 
are gunsmiths and pawn shops With all 
the above its best to have an FFL Trial 
makes your identification easy. The pawn 
shop proprietor uSuftity has loads of unre- 
deemed guns lying around, as does the 
gunsmith. Since they re usually closed 
over the weekends and always on Sun- 
day. you'd be a good outlet lor stock 
they'd otherwise find hard Id move. 

Don 1 expect to sell everything you take 
to a gun show. Whatever you bring back 
can be returned or kept for next week's 
Show, depending on (he wishes of the 
consignee. Also, if interest is shown ip a 
piece but the price is too high, any prree 
reduction is up to (fie consignee. 

All the above is called "operating on a 
shoestring' 1 , where you have little cash 
Outlay. As you learn guns, their pricing 
and how to work gun shows, you'll be 
ready to go into bigger operations, But 
first, get this grounding in a proiessionat' 
career which virtually has no limits. 

Open Seams in Boats 

The Amateur Mechanic. 1020 

After a boat has been hauled out of the 
water lor the winter the plaukiog is liable 
to dry up and consequently shrink so muck 
that when the boat is launched, at the 
beginning of the next season considerable 
leakage takes place* damaging the paint 
work and causing much annoyance and 
labour. This may be avoided by coating 
the outside of the planking of the under- 
water portions with raw linseed oil, scum 
after 1,he boat has been hauled out. This 
prevents, to a great extent, the evaporation 
of the moisture present in the wood, and 
minimises, the amount of shrinkage. 

It sometimes happens that, from various 
causes, the planking of a boat shrinks so 
much that daylight can ho seen through 
the seams. Should the trouble have been 
caused by the rotting of the caulking 

material, rc-caulking will, of course,. 1 h» 
necessary. It may have been the result 
of using green ^or unseasoned) wood for 
the planking, but the remedy ia the 
Bame — re-bulking, Rut, in general, it is 
desirable to be very careful about re- 
caulking seams which Are open merely as 
the result of the wood being very dry, «« 
many a boat has been natiLcd through 
being caulked so tightly that no room was 
left for the swelling of the planking, with 
the result that the planking burst away 
from, or broke the timbers. In Such a 
case the best thing is to till the seams with 
common soap Just before launching the 
boat. This wdl prevent much water from 
(netting in, hait will be squeezed out as the 
planksi swell up again and the edges come 
together. 
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THE COMING MASS INSANITY IN AMERICA 


Millions of Americans Loday are potential 
murderous psych otic s. The recent uproar over 
health care in the U.S, was not so much to keep 
Granny breathing in and out for a few more years. 
Or to keep Cramps lit to fish. The big issue: the 
unstated issue, is the real fear that costly presciip- 
t f on nareot 1 c tra nq u ilizers wll 1 soon b e u naflordable 
to millions who must have them or go berserk and 
turn town after town into a nigh tmare of carnage as 
happened in Kileen, Texas. 

Soon, Granny will take a butcher knife to 
Cramps, then go across the st reet and carve up her 
SO year-old best friend whom she suspects is 
seducing him, Joe. the retired accountant, will load 
up his A4 r go down to the bank and do a Clint 
Eastwood on his still- working associates who plot- 
ted his early retirement. 

All levels of society will be aflectc ± Millions 
of Americans spend hundreds ofdollars each month 
on tranquilizers. These aren't Just to keep stressed 
housewives from screaming at the kids, as is com- 
monly believed. They are, more and more, keeping 
your happy-go-lucky neighbor front going stark 
raving mad. 

In 1964 I got work as an attendant rl aide" in 
I lie Arizona State Hospital, or nuthouse. I soon 
noticed that the chargeaides, those running the 
wards, were mostly beefy, rough types, unlike us 
3 tew aides who were of average build, The reason for 
this was that brains, not brawn was the new style 
in aides since the recent introduction of tranquiliz- 
ers. 

Before the tranquilizers, brute force was 
needed, as the main medication was peraldehyde, 
a strong narcotic which made the patient too groggy 
to function, But with real tranquilizers, the average 
patient could be stabilized and soon even released, 
with his own tranquilizers so that he could function 
normally on the outside. 

For a short time L was posted on the violent 
ward. Most of the patients there appeared normal 
but. were under sentence so could not be released. 
One couldn't tell them from outsiders without look- 
ing at their charts. But before they were put on 
tranquilizers, they were psychotic killers, guilty of 
the most hideous crimes. 

As I worked on the various wards I noticed 
the tranquilizers were taking on a major role in 
menial health care. They were used for everything 
from a neurotic twitch to a psychotic episode. And 
more people were being released who, if they lapsed 
in their self-medication, could be dange rous. 

Remember, that was wav back In 1964. 


by Kurt Saxon 

Since then the incidence of mental i El ness lias 
increased tenfold. There are about 40 million 
prescriptions written for tranq uilizers each month, 
Many, like Valium and Qualudes, are actual nar- 
cotics, the lack of which can bring on psychotic 
episodes as well as withdrawal symptoms as seri- 
ous as withdrawing from heroin. They have been 
sold by pushers and people have killed to fill their 
need for them. 

There will be more cutbacks in health care, 
along with tine price-rise of the more expensive 
trail qu Ilizers . M o re of th e p rese ntly si a b ilized wi 11 
destabilize as they become unable to get them free 
or find the price rise too much to afford. And what 
of those users who are laid off? The mild-mannered 
office executive with nothing to do but brood is 
capable of anything* White-collar outbursts have 
so far been isolated cases and have been attributed 
to other causes. But as they grow in frequency they 
will include greater numbers of unsuspecting vie- 

tilUS- 

Killings due to running out of tranquilizers 
have so far been limited to blue-collar types, Just 
plain folks, The massacres In Modesto, Little Rock, 
at McDonalds and in Kilcen, Texas were committed 
by unemployed psychos who had probably run out 
of their medications. The Kitccn, Texas wipeout 
artist is rumored to have been on Prozac. Angered 
at having lost his job and perhaps being unable to 
afford an expensive prescription, he was primed for 
slaughter. The pattern has been repeating ilsetf 
Increasingly in the past few years. 

The reason is simply waves of depression 
combined with overpowering rage, brought on by 
the lack of tranquilizers, which made a mentally ill 
person seem relatively normal. Most such people 
don't know their true condition or understand 
what's coming over them as wave after wave of 
depression and then rage posesses them. Each 
feels everyone Is against him so he's going to end it 
all. But first he's going to take as many of the 
bastards with him as possible. 

So millions of Americans arc mentally HI 
and don't know it and hundreds of thousands are 
actual undiagnosed psychotlcs. This is due to the 
fact that therapy lias been largely replaced by 
controlling drugs. The mentally ill are seldom led to 
an understanding of the fact that their condition is 
serious. Nor are they committed to an institution 
where they can be restrained during psychotic 
e plso des. As th e ill ness progresses , c vc n the doctor 
is fooled, so the patient believes he is only '’stressed 
out ”, needing more and stronger medications. 
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So instead of a psychiatrist recognizing a 
neurotic becoming a potentially dangerous psy- 
chotic, an M.D, simply prescribes more Vallum. 
Wo ve seen Hie sensational results of lapses In 
medication of undiagnosed psycho tics. It's still big 
news. But it will be a common occurence soon. 

Menial illness has many causes. It can be 
hereditary but is more often c itjsed by traumas, or 
shocks to the nervous system, which can leave 
permanent damage in certain areas of the brain. 
It's pretty common knowledge that food additives 
cause certain children to become hyper- active and 
otherwise demonstrate abnormality. It stands to 
reason that adults arc likewise alfected, I saw a 
close friend go progressively insane from caffeine as 
he drank from three to five two-liter bottles of cola 
each day. Then the res pollution of the air and 
water, do. 

You could be going mad through no fault of 
your own, and not even know it. A twitch here, an 
anxiety attack there, flashes of rage, paranoia, the 
world closing in. Next thing you know a doctor is 
prescribing a dangerous, addict ive narcotic to "settle 
your nerves". As time goes on, you need more to 
relieve your condition. Either you need more be- 
cause your condition is growing worse or your body 
Is developing a tolerance to the drug and the 
nervousness you feel Is nOi the Initial problem, but 
legal drug addiction. 

I experienced this after two and a half years 
on Valium. I couldn't sleep, I was more nervous 
than ever, became enraged when there was no one 
to be angry at and realized i H d have to increase my 
dosage or go mad. But I needed a clear mind to write 
and so couldn't give In to a higher dosage and a 
fogged brain. 

Knowing common, non- narcotic medicinal 
herbs had been used Tor nervous disorders for 
hundreds of years, 1 looked through my old herb 
books to find a substitute for Vallum. I first noted 
all my symptoms, which I felt in periods when the 

Valium was wearing off. These were depression* 
a nx ic ty , at lge r a nd pa nic . Hooked v p t h e sy m pt oms 
and then noted the herbs prescribed for them. 
Hops, valerian, sc ullcap and camomile, in combi- 
nation, treated them alb 

I brewed up some tea and, lo and behold, 
needed no Vallum from that day on. I had also been 
a heavy drinker but found I soon lost my desire for 
booze. 

I went cold-turkey with the Vallurn and 
suffered withdrawal sypmptoms Tor six months. I 
believe the herbs made them bearable. Regardless, 
kicking any narcotic is rough .but easier In the long 

run than staying hooked. 

If you think you'd just rather slay on your 


prescribed poision, consider. The longer you Te on 
it, the harder It Is to kick. But soon you may no 
longer be able Lo afford it or it may not be available 
at any price, You'd best switch to something more 
affordable and which you can stock up on, 

Stocking up is a very important consider- 
ation. You must realize you can't, buy a year's 
supply of Valium or any other prescription drug. 
And of course, buying a year's supply of dried herbs 
for making tea would be very expensive and the dry 
herbs would lose their potency as they are loosely 
packaged and not air-tight, 

But, if you buy powdered herbs or powder 
them yourself, they will keep indefinitely if stored 
airtight, A good place to buy hops, valerian, scullcap 
and camomile* if your health food store doesn’t stock 
them powdered, is the Penn Herb Co. (as of 1999 1- 
2! 5-632-63 36). Cali and ask for their catalog. Also 
consider growing them. 

Mix the herbs in equal proportions. To use, 
take a heaping teaspoonfuk Don’t breathe In or out. 
Wash h down with a liquid. Within a few minutes 
you will fed better If one dose isn’t enough* take 
another in half an hour. For about two days it may 
make you drowsy or give you the runs. This is 
temporary. 

These herbs have been tested and proven for 
nervous disorders for hundreds of years. This 
compound has already proven itself better than 
Valium, Prozac* Halcyon, Buspar and several other 
prescription tranquilizers. It also eliminates 
premenstrual syndrome, tension headaches and 
various other ailments not necessarily associated with 
any sort of mental illness. 

Popular Mechanics 1947 

Hens' Nests With Wire Bottoms 
Are Easy to Clean 

Sanitary nests 
for hens are easy 
lo make by simply 
c o n s t r uc ling 
wooden frames 
and fitting them 
with bottoms of 
poultry wire. Cov- 
ering the wire 
with old newspa- 
pers keeps the 
nesting material 

from falling through the wire. To clean the 
nests, simply dump out the paper and nest- 
ing material and replace it. The wire pro- 
vides no corners or crevices for vermin. 

Jack Bronte, Grass Valley* Calif 
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Science aho Mechanics July— Aucust, 1940 

Want a Flashlight “Shocker?’ 

By L. J. MARKUS , v.- 
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T HIS compact and in- 
expensive "electric 
pitchfork," used for 

animal -herding purposes in stockyards and in 
entile country, is primarily designed for enter- 
lai mnen l purposes, but has a host of practical 
uses as Well- 

Even the slubbornest of mules will forget Ills 
natural contrariness and “giddap" when tins in- 
nocent-appcEu ing flashlight is pressed against an 
appropriate spot on his hide- Likewise, when 
commands to other animals arc followed by 
s] jocks, disobedience will miraculously disappear. 

I OR 3 -VOLT 

iGNlTJQN COL 

switch r ~tj ■■■ — 4 


An electric shocker is thus a valuable and hu- 
mane aid in training animals of all kinds. 

The "business end” of tEie sbenrkyr can easily 
be extended by means of a fish pole when neces- 
sary (this is recommended in the case of mules, 
whore the first reaction will very likely be made 
with both Ei bid feel). The flashlight can be taped 
to the butt end of the pole, and iwn wires taped 
to Opposite sides for the length of 
the pole. One wire is connected to 
the flashlight case, the other to the 

■— high tension lead in the center of 

the Leris. The wires anust be at least 
one -quarter inch a paid at all points, 
HIGH- and the far ends must 1 h? bare. 

DLTAGE Wherever fun and frolic is the 

VLSE keynote of the day, as at convention 

parades, New Year's Eve celebra- 
tions, initiations and Hallowe'en 
_ _ ^ parties, tins electric pitchfork can 

enliven things considerably. It is 
recommended, however, that a body- 
guard be kept within call just in case 
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All pcirls mad In the lla»tiHghl-eeu« ahcclm-i are 
ihDVra hfrTfl. 


smne husky chap resents the upsetting of his 
dignity. In emergencies, however, Lise flashlight 
can be applied to the bare skin of a belligerent 
with amazingly improved results. 

Few Pads Are Heeded 

An inexpensive three -coll flashlight, two flash- 
light cells, a .05 mfd. condenser and a in id gel ig- 
nition coil of the type made for model airplane 
gas engines arc the only essential parts needed. 

Either a 1 Vi -volt or 3-vtdl coil can he used, 
provided it can he made to fit into the space of 
mio flashlight cell. Two cells should be used in 
either case, however, to get sufficient voltage to 
penetrate thicknesses of cloth or fur. 

Study the basic circuit carefully before buying 
the flashlight, so you can select one Yfhich will 
require a minimum of modification. The ideal 
type is one having a pushbutton switch in addi- 
tion to the slide .switch, but these arc a bit diffi- 
cult to obtain. Flashlights made especially for 
Boy Scouts hove this feature, however, to permit 
night signalling by blinking the light off and on. 

One shock is produced a l the instant of dosing 
the circuit, and another when the circuit is 
opened, for an ignition coil responds only ^ to 
changes in current. Battery energy la being 
wasted when the switch is on, hence a pushbut- 
ton switch keeps battery drain at a minimum. 

Modifying ihe Coif 

As the circuit diagram shows, the two primary 
terminals of the coil are connected into the cir- 
cuit exactly as would be the third cell of the 
flashlight. Now, if we extend the coil primary 
term in sis until, they arc in the same position as 
flashlight cell terminals, the primary coil con- 
nections will be made automatically when the 
coil is placed in the flashlight case. 

First of all, the pencil -shaped mounting studs 
were cut down slightly so as to make she coil Ihe 
proper length. The Iron core inside these studs 
can be cut a small amount if necessary, but cover 
the exposed ends with sealing wax before pro- 
ceeding further. New run a narrow strip of 
sheet copper from the + Fahenstock dip to the 
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nearest stud, 
bend the strip 
over the stud, 
wind bare cop- 
per wire around 
to hold it in 
position, then 
apply so I do i" lo 
the wire, This 
end of the coil 
should rest on the center (d - ) terminal of a cell. 

From the other Fahenslock dip, run insulated 
wire to the other stud, and solder it to a short 
copper strip bent over the end of the stud. This 
end of the coil will contact the button underneath 
the bulb holder. 

The coil used for this project originally had a 
snap button on one side for the high tension lead. 
This was cut off. The insulating tubing sur- 
rounding the soil was then slid off far enough So 
the high - tension wire supplied with the coil 
could be pushed under the tubing from the bulb 
end and made to contact the flexible braided 
secondary coil lead. The housing was then 
pushed back, and the former terminal hole Filled 
with sealing wax. 



Condenser Connection 

The .05 mfd- condenser can be placed alongside 
the bulb socket if ibe reflector is removed. This 
condenser is connected across the switch in the 
unit pictured. _Th 5 s was done simply by soldering 
one lead to the bulb bracket and the other ta the 
bulb terminal going to the switch. The socket 
terminals must be shorted; this can lie done most 
easily by taking an old bulb and shorting the 
threads to the hip terminal wiLh a drop of solder, 
then screwing the bulb into the socket. 

Since this coil can send a spark across a quar-* 
ter- inch gap, insulation around the high tension 
lead must be adequate to prevent leakage inside 
the case, 'flic critical point is that where the 
high tc nsion lead enters Lite col!, so several thick- 
nesses of sheet mica should be placed liotween 
the coil and the case at this point. The mica can 
be obtained from an old mica comic nscr, and can 
either be glued in position or tied with strong 
silk thread. It will make the eoU fit tightly. 
ened securely, 

A hole should bo drilled In the center of the 
glass window or lens, through which you can 
push the bare end of the high tension lead after 
cutting it lo the correct length. You can make 
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this hole with an ordinary *netnl drill about 
in diameter, if juu apply turpentine liberally 
during die drilling, Rock ihe drill! sidewise while 
drilling. Practice first on a scrap piece of glass. 

It is a good idea to try oat your circuit outside 
the flashlight case, to see how long a spark can be 
obtained between sharp points. If this same 
spark is not produced by lino completed unit, 
there is leakage inside the £Ase t and more mica 
insulation will be required. If a flashlight having 
a fiber or plastic case is employed, insulation 
problems will be simplified. 

Once you arc (a miliar with the basic circuit, 
you can readily devise means for making the 
proper connections regardless of the type of 
flashlight employed. Of course, any other type 
nf housing arrangement can be used in place of 
the flashlight case, as long as circuit connections 
are correctly made. 

+— — 

Handmade Terminals 

THESE sketches show a practical kink welt 
* known to journeyman electricians. When the 
wire is bent in the wrong direction to form a 
terminal, tightening the binding screw tends to 


THE SURVIVOR VOL. B 

force the wire away from under the screw head. 

This will cause trouble later when least expected. 
Always form the loop around die screw to the 
right, or clockwise. 

Tli ere is another point to be remembered in 



RIGHT WRONG 

forming a terminal on the end of flexible cord 
or cable. After removing the Insulation, the 
average right- handed person twists the exposed 
wire (o the eight to tighten the strands together. 
Not all stranded wore is twisted to the right in 
manufacturing, however, and left- twisted wire 
should bo twisted to die left. If flexible wires arc 
not treated properly as described, a weak spot 
will be left just inside the end of the insulation. 

When possible, the separate strands o( a cable 
should be bound together by tinning the stripped 
find bent end before fastening it 
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Small Spring-Operated Vise for Modelmakers 
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Handy for many small 
jobs done by the model- 
maker. this simple little 
spring vise is easy to 
make. Hard maple is used 
for the jaws and base, and 
%-in. dowels for the 
slides. A Wt-in, bolt with 
a spring and washer over 
it provides the compres- 
sion, A handle may be 
added if desired. Larger 
vises with stronger 
springs can be used for 
heavier work, the base 
being bolted to the bench 
top. — Paul H + Smith, Nor- 
folk, Mass. 


Powdered Colors Arc Handy to Match Paints for Small Touch-Up Jobs 



A variety of powdered colors that, can be 
ob tinned inexpensively from art deaims 
lh handy tu have in your workshop for 
matching paints for small touch- up jobs. 
When a painted article has to be matched, 
select the paint that most nearly matches 
it and add to it a little powdered pigment 
of the desired color. 

CTo give added gloss to reed furniture, 
dip a stiff brush in furniture polish and 
brush the furniture well. 
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of junk. Rocks are piled in the hole and 
loose soil washed Sn with the hose. 

The carriage is hung on two barn-door 
rollers with a strip of strap iron to prevent 
jumping oft the cable, A wood bumper in 
front strikes an inner tube stretched over a 
frame and thus brings the carriage to a gen- 
tle stop. Note that the design of the seat 
permits the passenger to hop off anywhere 
along the hoe. A pile of straw could 
placed at the foot of the run for the pas- 
senger to jump into.' 


PROVIDES THRILLS 


S LIDING down a wire has always held a 
fascination for small boys* and here is a 
device that gives a thrilling ride of this kind 
with perfect safety, A galvanized cable is 
stretched from a garage or other structure 
to an inverted V-shaped frame and made 
t in ] t with m stout tumbuckle.. The end in an- 



/,/ QME W O R KSfW P M A NUA h 1941 

Bombs" Whirling Target 

ONI A one dart is used in this new game, 
called "bomber's luck," anti it is dropped on 
J the target, w T hicli is a spinning 12' f disk of 




designs are painted on the disk as shown, 
and it is mounted on a block so that it will 
turn freely. 

Whirl the disk with the knob— not too 
fast— and hold the dart to the tip of the 
nose while standing erect* Then let go be- 
fore the disk stops. Each player has three 
chances, and after five 'rounds the score is 
added to decide the game, If the dart sticks 
inside the Inner circle, which is 4" in diam- 
eter another shot is allowed- A suitable 
dart can be bought, salvaged from another 
dart game, or made, as preferred* L he point 

should be very sharp,. 


h*hJQ°! 
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Fresh Vegetable and Fruit Dehydrator 


for Victory Gardens 

At a cost of not more than } I 0 tor materials, 
you may build a kitchen model dehydrator 
with a fresh weight capacity of -i 0 to 25 pounds, 

Jj'-T' u i n n-,/1 by Aaricullurul Experiment Slu iioij 
'J'h o Uniranjly dC Teak noistu 

Science and Mechanics Summer, 1943 



AmerLecCi ]««(! flts oaSitiif (Iffhy rfjrti1*i<t EtoU on all belli? Trodl*. 

Folks V/Ho B Iny Ol Ham* mml flol Li lD* r Hk+ H. wlnlar. 


AMERICAN soldiers, 

/ \ sailors, and marines, 
f \ and all their auxil- 
ary forces, are now eating 
dehydrated foods on all the 
battle fronts of live world. 

Is there any reason why the 
folks who remain at home 
should not also eat dehy- 
drated food, especially next 
winter when a hungry 
world will be even hungrier 
than it is now? There is 
no reason. Any oilier an- 
swer would bo it n- Amer- 
ican , to say the least. 

More than 28,000.000 Vic- 
tory gardens has been set 
as a quota for l he American 
people this summer. Nor is 
it too much to say that de- 
hydrated food could be 
prepared front every one of 
those gardens if dehydrat- 
ing equipment were avail- 
able. 

As a matter of fact, it is 
available and at very low 
cost to any gardener who 
is skilful enough to put to- 
gether a few pieces of lum- 
ber, glass, fiber board, an 
electric fan, a thermometer, 
five lamp bulbs, some wire, 
and a few nails. 

New and easy -to- build 
types of dehydration equip- 
ment have been developed 
by Lhc Tennessee Volley 
Authority anti the Univer- 
sity of Tennessee. These 
models aie oh e red as a 
mentis of saving vital lone 
of steel normally used in 
canning operations and to 
plug the holes In America's 
restricted wartime meals. 

Several manufacturers are 
studying the new model dehydrators, but as yet 
commercial production has not been authorized. 
There is nothing, however, to prevent any man 
taking the plans and building a dehydrator for 
his own use. 

A primary consideration in the development of 
Hie models shown to date lias been to hold the 
Costs of the dehydrator to a point within the 
means of the average family. Materials for con- 
structing any one of the several “kitchen" models " 
cost approximately $10, not counting the electric 


fan which can be a standard 10" or 12“ house- 
hold fan. Ah of the models are constructed large- 
ly of non-essential materials. 

Plans for one of the models, for use with a ped- 
estal elec trie fail and with a capacity of 10 to 
25 pounds of flesh weight, are shown on these 
pages. Tine dehydrator stands 33" high, and on 
a base 2G [ /l" deep by 21%" wide. Five 200- watt 
electric lamps are required. 

Two larger dehydrators have also been devel- 
oped. One is a porch unit with a capacity of 
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about a bushel of food for large families, mad a 
community dehydrator with a capacity of about 
fifty bushels. The porch typo is about 4 foot 
long, 2 feet wide, and 3 G inches high. The com- 
m unity typo is designed to fit into existing com- 
munity canning plants where preparation equip- 
ment and steam boilers are already available. 

To make Hie dehydrator here shown, do this: 

1 . Make fide, top, bottom, back, and door 
frames. Use corrugated Fasteners to assemble 


butted, joints and nails for overlapping joints. 
13 o sure to maintain insirle dimensions, if vary- 
ing w id Hi lumber is Used. 

2 . Assemble top, bottom, and side frames. 
Tack on temporary corner braces at front to hold 
box square, 

3 , Check frame dimensions and saw fiber- 
board panels to fit, using the layout plan shown 
as a guide. Install panels in frames and nail 
with large head galvanized nails. 

%. Trim Lack to fit smssiy i—d 



Jauren in place. 

5 . Remove Comer braces and in- 
stall guides, 

ti. Assemble and hang door. He 
sure it swings smoothly. 

7 , Assemble removable healing 


1 fiFitfl KJfiftt? 


TRACS 


AIR. 

QUl LET 


K.tfC'B , 


Am — 
QUTI, FT 


TRAY 

GUIDES 


Sliding WWPEft' 

sr 

ItMwCftS 


TRAY STOP 


FIBER 

HOARD 


FAN PftNEL- 


ULAT BAFFLE 


FAN ■Sl.'ARC- 




HEATING 

PANEL 


AIR 

INLET 


sliding ta^aer 


GUIDE 

i'*k' 


— Ji£- 

OOOR. 


6I.0CK-UP UNDE R FAN SECTION 
TO PROPER HErsitr 


FIBER BOARO 


HEATING ASSEMBLY 
BUILT-UP OF X' 
STOCii BOARDS 


NtrfCH DOOR AND 
JWD TOR WIRE 


FAR GUASD 


" heat 

&AFFLE 


FAR 

FANEL- 


S-200 WATT 
L.A^PS 


HEATING 

PANEL 


FAN - 
OUTLET 


FRtCTlQM 


TuEP.WOSTAT 


TAN PANEL 


cut nolE in fan panfl i" 

LARGER Than fan guard - insert 

FAN until fAN BLAHS ARE PARALLEL With FAN PANEL 
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Unit. 


Cut hole in fan panel to fit 




r 2 '* la' double 
STBENGTK GL ASS 


snugEy over fan guard oF either a 
10 a or a 12" fan. Maintain 1" di- 
mension between bottom of fan 
guard i\]-id befit big panel For either 
Fan, 

Do not let the bulbs, or heating 
eleinenls, si duo directly on 11 10 llicr- 
mostat or thermometer.* The I her* 
] nos tat may be omitted. Heat is then 
controlled by unscrewing bulbs OS 
needed to keep the temperature from 
getting too high, A good thcr- 


LIST OF MATERIALS 


Sbi* 


■■■■ 




Fan 

Pieces 

Slifti 

Mcnleriat 

Paneling 


Pa" x IS" x H6 1 ' 

Flberbs-Hi-d 

Frame 

i ■ j i. ..... r . , 3 

TV 1 x 1 Vi” x S' 1 

L Limber 

Framt) , , , 

a 

Vi" x 2 Vi" x ][!'■ 

LumLor 

Fro me 

............ i 

W x 1W* x 30' 

LumbeT 

Healing Asaombty 

i 

W r X Sl/l" * B- 

Lmuber 

ENniiperf 

2 

x 3VT x st-r 

Lumber 

Pamper EUi liners 


W' x Vi” * 6' 

MuuL(S 

T roy Guides- 

u i ■ j i ■ • ■ i a i 

Vi” x VV 1 x 4 S’ 1 

MoiaLJ 

Tidy FiamiM 

B irr ■■■■■■■■!■■ 

Vs" n VS y SO' 

Mould 

Tray Frtlmti . . . . , 


Vt * X 1/2"' * 50- 

Mould 

(Lumber iTiculd 

be geod gratis *J 

ioTs weed. v . n 1.1 IliDrAu^lilv kiln 

rlriudj 




Trnysi 

a 

U" x E9" 

Clem 

(Gloss should be 

double slTenq^h, It 

InLlice Lruys nro unaiJ^ 

odd 1D0 

] J ri . ft. H” X J W 

caul emlL (be i0 iio. 

It. W K W') 



Electric Fcm — 3 — SO" or 12 " Tfiemaeslcrl — I Thcrinsuneter — 1 

P^^efll^Ln 6 — -wilh hiddun t-nnLr, tilis 

L tr in }.' i — 5 — 20 Q-w a II 

Lamp Wire. Pluqv Hinges. Friulian Calciiee, Noils, Cairugoled Fdsleiteil 


...... i*l‘_ .. 


LAYOUT FOR FIBER 0 OARP CUTS .. .... — - y--- 

no meter with a rouge in / \ \ 

excess of ISO degrees F. must r'fh l I K 

be provided, It can be in- r y V I 

sc i' ted in a hole through the V i i ■■ "TV / . 

top of the cabinet or Laid on t \ j / 

a tray. If a box Is used for taUmd^at, I j \ 

. , . , . TvPt w f \ 

sulphuring, be sua'c to re- iyoo wa.t rs — >' \ 

move the healing assembly J/jJ \ 

nud fan during ttralmen t. A »» » ' g|u|M 

bracket fan may be used. 

Vegetables considered particularly suitable for 
dehydration include: lima beans and green snap 
beans, carrots, cabbage, sweet corn, okra, green 
peas, Irish potatoes, pumpkin., soybeans, sweet- 
potatoes, and turnip and other greens. Fruits 
include: apples, figs, pears, and peaches. 

Proper t sea true ut of the foods prior to the ac- 
tual dehydration is an important phase of the 
processing. Extensive tests have demonstrated 
that blanching vegetables and sulphuring fruits 
improve taste, appearance and! preservative 
qualities of many of these fruits and vegetables. 

Time required for dehydration varies with 
several factor's; singe of maturity, size o£ the 
prepared pieces, thickness at which they are 
spread on drying trays, and the quantity of 
products in the dehydrator at any one time. The 
following table shows approximate times nec- 
essary for several fruits and vegetables: 

Product Time 

Peaches (not peeled) . . ,20-24 hours 

Peaches (peeled) f5-2U 

Apples .10-15 

Peurs 8-14 “ 

Beans (green) .10-15 

Beans (Lima) ..... — . ... . ^“12 

Corn (green) 7-10 

Okra ’ . . . 8-12 

Greens . 4-G 


The processed foods may be stored in 
airtight, moisture-proof bags, laid Cans 
with light-fitting [Eds, syrup buckets 
mid similar containers. It js important 

to keep jiir, moisture end light away 
from i fie finished products and to pro- 
tect them from bisects. 


ASBESTOS &OAA0 TRAY 


j r QR J' THICK 
AS BUSTOS WALL ISGAR0 


r r« r 

HALf LATTICE 


TRAY .ViA£l£ ■ ,q- 

□r i'K It' ■ ■ ■. 

WOOD LATTICE 

Si, AT TRAY 


GLASS TO BC 

fif MOVABLE FOR CLEANING 


GLASS TRAY 
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A n EVERLASTING sand motor provides the 
t power to drive the mechanical organ 
grinder illustrated. To "tv i rid Up” the mecha- 
nism, it Is necessary merely to give the box a 
complete turn in the direction indicated in the 
drawings. This brings the sand bach into the 
hopper ready to run down and turn the small 
paddle wheel. Other adaptations will suggest 
themselves, such as a. woman pumping water 
or a hobo sawing wood. 

For the box, % f/ plywood is used, the joints 
being well fitted to prevent leakage of sand. 
The six-bladed paddle wheel is scroll -sawed 
from a block of white pine. The axle is a piece 
of bicycle spoke turning in glass -be ad bearings, 


ALL *4 PLYWOOD 

Vewcept figure 


45 N.OPE 


ftCACH 

WJD 


rAINTED OH CAGD13QAPD 
AMO $tU£D QU 


oirn'J 


ytMoutunn 

/ORGAN 


FKSUffiE 

k'THCK 


f ELUDES 


RPiOiVH 


£- 4 yDEVIEW RGAH VHEW WIT! 

op£n ftor view q! tSiB ariiniCrted organ-grinder toy. Til 
rtef’ by lyrning the iiovso ddfewisa fhroygh a complete revolution i 


which arc recessed info the wood as shown. 
Short lengths of brass tubing will serve just 
as well as the beads. 

The hole in the sand hopper should not toe 
over Vs" hi diameter for beach sand. Inci- 
dentally. beach sand is the best because the 
grains arc smooth and pour more readily. 
Sand from a creek bed is also satisfactory. 
To facilitate adjustment, the back panel with 
the window is fastened with No. 3 screws. 

The organ grinder is scroll-sawed from 
%" material and painted in bright colors. 
The girl Is painted on cardboard, together 
with the window frame, and glued to the box, 
as is the hand organ. 
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Now: 


Mechanics 
and Handicraft 

SECTION 


Electroplating 
in Your 

Own Shop 

By John Burroughs 


popular science kovembfr 19*2 


A bendi-top rig you can make 
puts sliinv, lasting metallic 
finishes on tools and ornaments 



SIX- VOLT hnUriy diEirgcr, t-'ouplo 
of glnwi fish hoiks from the dime 


FiUn-t\ mid 31 plywood ruck to hold 
uvo Liliniuiium doctmdos will put you *'■ 

business to explore is rascimiHug Md of 


mrluhvotk. 

EltrlropluLing. tins dicnnitiil Process m 
which one? mH:sl is transferred dire ell y lo 
uiiolliei. becomes ;i simple borne shop oper- 
ation willi the sc. 1 1 up slimni hero. Willi il, 


you tun pul glciunmg copper, nickel, or 
y.inc: (inisbcs on any ii’on or steel object 
[Fins von can dtmk in the (links, 

Yoii run rustproof tools, brighten up 
liLU'dwitre. even mebdHze nonmehdlic ob- 
jeds like I'frither, lctivcs, slid Is. pine tones, 
or (luttvrs to maho unusual decorations tMitl 
jewdre. You can electi'O'Otdi and inlay de- 
in eopper and limss tTiifbvork. You 11 
also ho ii bln to do detWonniny, sudi eis 
milking pernii ment cop per molds for typo 
met ill oustings, 

Jiotv clrttrophlin g tcorks. When you pstw 
mi lilcdrie current ill rough certain diemi- 
t it! solulioi is, pal -l ides from one duel rode 
[the anode) me siUrucUtl to the other dee- 





Huiul'tiuicIl' pi tiling rack, a slick-looking 
■idtmllv is built ill) easily with five ls, i'f> rs 

Wood milking each end support Ahum 


ngi 

of 


mu in 


Pi 


d tetrode lim's slip Into notches at tup 


Elect i Ecu I controls mount on a ptolc mul hi 
into a cnlolil in uno end support. ru,jc a ltd re- 
cent side go in back on it stnuiur pUile. k>i ut 
holes in Inc pblc lo vent rheostat heat. 
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ill u ' ■ ■ L 
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CATHODE 


O 40 DO ■ i 
VOLTMETER 
WITH TOGGLE 
SWITCH ' "-- 


SHORT 11 
LENGTHS 4 
OE BRASS ■ ■ 
ROO 

THREADED 
IMTO OARS 
TO PROVIDE 
TERMINALS 


50 -WATT, l£OHM 

WIRE -WOUND 
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cimiit controls power to phtinK titiib 
a rheostat and actors. Note that potor- 

,S i, ;i must ER l>& al'vow 

nctraUve to cathode. positive to anode. 
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Copper 

lYf: XllTfjUc 

■1 I r , (> 7 ,. sulfuric acid 
{2h\'f biiltrt >■ acid) 
tsy, vhilt; Kuvu Nj J tup 
J gal. filler 

Use M inn in I nniH^iliiTi . 1 
Willi |;inL filiTrl i! of IP lo 
3f J uni its per square fuel at 
l-'I volts. Huy 

al garden simps, duigstoi'cs, 
d li;i l L L( a 1 houses. Mirny fsas 
station;; stork SW!f- jmlfmrie 

Use .duel -ffippiT -I! II- 

odes, Mash sl(4rf‘l objects in a 
nickel I oil li before copper- 
plaliug |n Hie ii F<1 copper 
Miln I inn ilium.'. Agitate and 
I urn wmk. 


Nickel 

32 a?. , nick id sulfate 
fi oz. nickel chloride 
4 OZk liunc :l c'i c [ 
i gi.il. water 

Use [it nirim temperature 
with l uni: current of 10 to 20 
amps per square fool al 1 
to 2 volts. Yum. con buy 
nickel .salts and a pure nickel 
anode front a pi [iters supply 
house or from n commercEa] 
plater. 1 >ing.sEoro.s .^c.-l 1 bone 
iieiik which should he dis- 
solved iu a little hut water 
before it s added to Hie sulu- 
lion. Avoid con Earn mating: 
nickel soli it ion with zinc. 


Zinc 

'32 oi, zitie sulfate 
3 or, immmnimn 
chloride 

[sal amnuiuinc) 
J l A or., sodium acetate 
V? I.sjj. white Knni 
syrup 

I gal. water 

Use at room temperature 
iv i III tank cuneiil of 111 to 
30 a tops per square fool aE 
1 U> 3 volts. Yon coo buy 
7.ine sulfate, sodium aeotnt c, 
and amnio itium chloride 
from a pharmacist. Use zinc 
a nmles -old printer ’a line 
blocks are yenerully zinc. 
Agitate and turn work. 




Some metals, however, can 4 lie plated 
from simple acid solution?;. It’s necessary to 
use alkaline solutions In plate with brass, 
silver, go! cl, or rhodium. Alkaline solutions 
are required h'r | dating Kiise die eastings. 

Since alkaline solutions mindly contain 
potassium cyanide or sodium cyanide, hods 
deadly poisons, alkaline solutions must' be 
caul ion sly bundled in a well-vont Mated .shop 
urea. If ji cyanide is accidentally mixed 
with acid, hydrocyanic-acid gas, instantly 
let lull, is generated - 

Add solutions arc therefore best for 
home-shop plating and will handle most -of 
the linishrs Mint you’re likely to want, Tlie 
accompanying table tells you bow to mix 
l he Hirer most common— for copper, nickel, 
and zinc. The chemicals listed, as well ns 
anode metals and oilier equipment, are 
available Iron) plal ing supply houses. (One 
good source is Hamyr Mlg. Co,, J77£) N, 
Main St,, Cos Angeles.) 

Freshlv mixed solutions, especially for 
nickel. olEcu give irrcgnku' results when 
first usee I., 1’lnlmg a I cw chunks o! scrap 
met al n il! break in a new hutch. You can 
mix and store solutions light iu the Minks. 

Bti tiding i four pint it:" rock. This is simply 
■a wood I ui.se large enough to take two fish 
tanks with uprights al the ends to support 
the aluminum bars. The uprights arc built- 
up sandwiches ol five layers of A plywood, 
jigsawed to the profiles shown. The two 


current- carrying liars are JTMjy-1" bald- j 
waro-sten'o aluminum, notched into the tops 
of the uprights. 

The fish hniks used here are lire llbgnl- 
Inn rechnignlni type .so hi in dime stores 
for about $J.,S0, Ollier sizes and types of 
l links arc also available from labmqufp- 
mcnl supply houses. Adjust the length and 
height of Elio rack to lake whatever size 
tanks you buy. flic aluminum burs should 
run about '1Y" above the: tanks. 

The jrmuer supply. The thickucss of plate 
you get depends on the amount of clce- 
I riei't y that flows to cadi point on the 
calliode. A plater figures tank cuneiils in 
terms of “current density/' expressed in 
amps per square fool of cathode area. 

Don't let this throw you when you .find 
some plating fobs calling for £0 to 30 amps 
per square fool. Most of the objects you 
plate will have a surface area of only a few 
square inches. 

An ordinary sis- volt auto-battery chargor, 
which delivers about six amps, is tEsus a 
slick power supply for home plating. The 
seh’iiHim-revt ifirir type shown cost about 
$13. In a pinch, you could also use a regu- 
lar cur ball cry and recharge It periodically. 
Or you could buy a used hb-type plating 
rectifier. A TV repairman's DC power sup- 
ply is fdeaL 

You'll need some eleetiicEil controls for 
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governing the (link cun cut— n large rhon- 
slat, voltmeter, ammeter, switch, fuse hold- 
er., and polarized plug, A 50- wall* 25-ohm 
wh c-wound power rheostat will do nicely 
and costs it round $5. The meters s}iown t a 
(MO DC voltmeter and (MO DC mum el or, 
cost under $2 cadi from supply I muses 
like Allied, Lafayette, and Had Jo Shuck. 

Wire these parls as si town in ihe dia- 
gram, They fit into a recess in the left-hand 
upright formed by jigSEiwing cutouts in the 
plywood layers. The aluminum -! juv elec- 
trodes Eire connected In I lie power leads by 
two brass- rod terminals that extend through 
holes from the lop of I he left- hunt I up- 
right into I lie control -com purlin cut recess. 

Coppcrphiting most base iuel:ils involves 
cleaning the work to be plated Carefully 
and suspending it in a copper solution cm 
wire hung from the plating rack's cathode 
bar. Sheet copper will serve as an anode. 

Cleaning is the crucial step, for tiny 
grease, oxide, or scale on the work may 
prevent the deposit from adhering. One 
easy way to clean an object for plating is 
to polish it with very fine grit abrasive 
cloth on a flexible disk binder. Then scrub 
it thoroughly with grit-soap suds (Lava 
Soap) and household detergent. When the 
metal is spotless, dry tt with a soft cloth. 
Avoid touching the surface— even ei greasy 
fingerprint can cause trouble. 

After providing it wire hanger, dip the 
object momentarily in dilute sulfuric add 
“28-percent-s hong th, dry- charge battery 
acid. Then turn on the plater and lower the 
work into the copper bath. There's mi 
shock hazard at the low voltages used. 

A pinkish copper deposit forms immedi- 
ately. Should it turn mottled brown, too 
much current is flowing —adjust; the rheostat 
for lower amperage. Voltage isn’t critical. 
A little experimentation will determine the 
best rheostat setting for fast, smooth 
plating. It will lake perhaps a half-hour 
t<> plate on a heavy layer of copper. 

When plating a thick copper deposit; lift 
the work from the bath occasionally and 
smooth oEV any roughness with very fine 
wet-or-dry paper. Then rephice it in the 
tank. Agitate and turn it now and then. 

Phifitig iron or steel in an add copper 
bath requires special procedure. If ferrous 
met eiI is plated directly, the deposit will be 
spongy and nonadherent, before coppering 
sled, therefore, first give it a Hash plate— 


a very thin coating— in sin add nickel solu- 
tion, And before you dash it, etch the steel 
anodically to make the nickel adhere. 

Anodic etching is accomplished by hang- 
ing I he work from the plating racks anode 
htir in a tank ol battery acid. Use scrap 
copper for a cathode, and turn the rheostat 
to increase amperage until gas bubbles 
vigorously from the immersed steel, ihe 
bubbling will float off dirt and oxide, and 
the etched steel will take on a silvery mat 
surface. This may Pike five or leu minutes. 

Then rinse I be work, transfer it to the 
nickel bath, and flash-plate it for two or 
three minutes at low current density. After 
this Hashing, the steel is switched to the 
add copper bath and plated with as heavy 
a copper deposit as desired. 

Nickel plate is ordinarily deposited over 
a thick copper under plate. Tilts nndciplate 
should be polished smooth with wet-or-dry 
paper and pumice. 

If the current in the nickel tank is too 
strong, gas bubbles from the cathode anil 
the deposit turns dull gray. If the current' 
is loo weak, (lie deposit will flake off, 

While nickel adheres well to copper, it 
doesn't adhere well to nickel. Therefore, 
be careful not to interrupt the flow of cur- 
rent. Don't remove the work lor examina- 
tion jit id, when turning it,, avoid breaking 
contact with Else cathode bar. For top pro- 
tection agEiinst corrosion, build up ei com- 
posite plalo with alternate layers of copper 
and nickel, finishing with nickel. 

Tdnc f dei ting baths are handled much like 
acid copper baths. An acid zinc bath* how- 
ever, is less able to plate into recesses, 
'ruining lire work frequently helps. 

Nearly any nonmotullic object can be 
p lilted successfully if first brushed with an 
electrically conductive paint* eis shown in 
a photo. The popular trick of plating baby 
shoes, pine cones, and other iiohmetallic 
objects can be done this way. Use this same 
technique to elect inform intricate parts. 
Make a plaster negative mold, give its face 
ei conductive coaling, then build up a full 
copper deposit. 

Chrome phiting requires special equip- 
ment. You can plate precious metals with 
you i' rack, however, using Py rex coffeepot 
bodies for tanks and solution concentrates 
from a jeweler's supply house. Because the 
solutions contain cyanide* follow the in- 
structions on the labels to the letter, Bfl ■ 
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A. NEELY HALL, Editor 

Aulhot flf “Outdoes Handlcrl.fi," "Htmi Handicraft," *tc. 

Science and Mechanic’s Summer, 1[M3 

If You Want a Water Wheel 
— You Can Build This One 


T HIS summer, when wartime con- 
ditions are compelling n great 
many people to remain si home 
or »t their summer cottage, seems to 
me to be a very good lime for (ho 
man of ihc house to build tbftt home- 
made water wheel lie has long 
dreamed about for the little stream 
that runs through his property. That 
water wheel can do all sort? oi 
things to in he life more comfort- 
able and more interesting around the 
Eiorn<s or [he cottage. I know, for 1 
have built one myself and it works. 
Moreover, I got 3 lot of personal sat- 
isfaction proving to myself that "it 
can be done." 

Countless rural areas in our coun- 
try have hundreds of small streams 
with small waterpower possibilities 
that « re being ignored at the present 
time. And I have no doubt that 
ms nv owners of lands across which 
theso streams r u it would ho sur- 
prised if they knew the power possl- 


Made almost entirely of used material, this 
small stream wheel lights a cottage, runs 
the radio, pumps water,, and can be stored 
away for the winter. 



By J. H* THORN6ATE 



Hacks (Slid, p [cuili a hfelp IticTflaEo Lh.o Sited 
ol v.'Qtar JieGtlfld far ttlifl hsnifjniadi 
wat«i wh*$l. 

bililics of these little brooks and 
creeks. My own summer cottage is 
located on a little stream trailed the 
“Weirgor" at Exeland, Wisconsin, 
Here I built the homemade water 
wheel described and pictured in 
these pages. The total cost was ex- 
ceedingly low, almost nothing ill 
fact, and it can be duplicated or 


Current ijsnerciiad pievldea for ait lit* 
LLghtfl Lei 1h« eottags ani fai tha radio toa- 
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modified to suit (ho noetic of any stream owner. 

My actual outlay of cash for this wheel was 
less than $8.00. The items cost: 2 galvanised 
Iron sheets $2.00, 7 ft, of iron pipe $.5(i, drive 
belt $.45, generator belt $1.03, generator pul- 
ley $.35,, voltmeter $5!> h ammeter $.59, gen- 


Th^ wfceeJ is b«5Ll in Ewe pari? Ltta( evch fciali can pes« 
Ih rough I ht foliage (joorvmy Ear SlOFPqe out Of nr.ns&n.. 


era tor cutout $.19, 3 switches $-32, bronze bear- 
ings $.15, and small hardware $11>0. This totals 
$7.7.1, certainly a low cost. 

Practically a EE material h<id been used before 
including lumber not listed above. The plant 
generates elec trie ily fen- the Lights in (he cottage, 
supplies the electricity n ceded for 
my radio, ruevs a two- cylinder water 
pump, supplies pressure for 200 feet 
of hose, and the ctiEire pl-mt win Gas- 
ify and quickly be taken down and 
stored in the cottage over winter. 

From the plans and pictures given 
here, it can bo seen that the waiter 
wheel is made in. two sections. This 
was done so that each section can he 
passed through the cottage door. 
Th is wheel was made almost en- 
tirely from the boxes in which I 
shipped books to my cottage from 
my borne in Eau Claire, Wis. I 
ripped out the pieces by hand azid 
then cut (he necessary curves with 
a draw shave. The btades are made 
of galvanised iron. 

The sluice-way was made from old 
boards anti posts that were around 
lEic place. The shaft of iron pipe was 
drilled and the wheels pinned to it 
with throe %-ineh rods each S inches 
long. The two bearings in. which the 
shaft turns were ohEained from a 
funk heap st no cost. Figs. 1 and 2. 

The main drive rfticel is ati old 
auto front wheel with a woiden 
flange set to help keep ihe drive belt 
in place. The large wheel that drives 
the generator is made from %-ineh 
wood from boxes. It is built up in 
see l ions, each of which wels sawed 
by hand with a circle saw. The drive 
belt measures 1 Va inches. The gen- 
erator is an old North Kast 1.2- volt, 
and it was given to me. Figs. 3 to 6. 
The fuse was removed lions I he 
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GENERATOR 


IDLER 


MffER 

PVIftP 


O DIAGKAW SHOWING PULLEY ARRANGEMENT 



OJt! J umber Uilri n eirtta J«vr were all lbsH was 
needod Jgi building ibe generdioi driving vTi*»i- 


This system, including the outside wiring, can 
be in stalled or removed in an hour’s time. It is 
installed each June when school work is over 
and removed when I return to my school work 
in September. The wooden sluice-way itself, 
however, is not removed from the stream during 
the winter. The headgate, hung on chains and 
lifted by a crank, is removed to allow a free how 
of water during the fall and winter. This is not 
sufficient to damage the dam or the sluice-way. 

The minimum depth o£ water that will turn 
ilie wheel is eight inches. This will turn the 
wheel slowly and the rate of charge is low, but 
it is sufficient to charge the batteries satisfac- 
torily. The natural foil of water from a point 
]IH> feet above the wheel to a point 100 feet be- 
low' it is not more than three or four indies. This 
difference is increased by the rocks and the dam. 

When the wheel is in use, the distance between 


j, H. Tliwnqatfl, o eonOl billing reader of SCI- 
ENCE AflU MECHANICS, Is cJighmati o! the tci- 
pnce depctrlinenl &t 111 ft Senior High School, at 
Eou Claiie, W:3. Whin sell col closes for Eha 
Evinmar, he wav« goc-d-bye la Lis pupils In 
physics, biology and chguiiaLry, and goes away 
lo his collage In tbe v^oods al fv*cJand, Wls., 
w Jiere he li-LLblt the w/a ter whfltl lift doscrihes 
iri this gjTl'cSo- 1 Eciilci 


the tower edge of a blade and the flour of the 
sluice-way does not exceed one -half inch. This 
is close fitting perhaps, but it helps to make die 
largest possible use of the head of water passing 
under the wheel. 

Under good current, the sj>ecd of revolution 
of the wheel under load is between 2(i to 2& r.p.m. 
There is no chance of the wheel operating too 
rapidly in case of heavy water after rains be- 
cause tin* actual head of water even then can be 
readily controlled by use of the headgatej 

From l he plans and pictures It will be seen 
that the main drive wheel also drives the two- 
cylinder water pump, with which the 2LHJ feet of 
hose is connected. This pump is an old timer 
which was obtained at no cost from a junk heap. 

Notice also that on idler is set against the belt 
connecting the main driving wheel and the gen- 
erator driving wheel. This prevents loss of power 
and slipping that would result from a too loose 
belt. It should be set care fully. The generator 
itself is bolted to the plank which supports it. 

Whoever builds a water wheel like this one 
should construct accurately the spokes and the 
curved blades, and thus make sure to get the 
largest possible pressure from the heiad of water 
that is available in his own stream. 

Too often owners of small property with a 
stream running through it imagine that it costs 
a lot of money to install even a small water- 
wheel for developing electrical current for light 
and power. But Lhis need not be the ease at all. 
i think i have shown how successfully it can be 
done at even a low cost. 

There arc on the market, of course., runny 
mechanical and electrical devices for use in small 
waterpower developments, but it is not absolute- 
ly necessary lo by out substantial sums of money 
for their purchase. Much can be done with used 
material, as I have shown. 

Furthermore, why miss all the fun of build- 
ing a homemade dam, one made of used ma- 
terials that can quickly be picked up around 
one’s own place or obtained at little or no cost 
from some nearby junk pile? 
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Swinging Pong Tog 

OPERATED BY PEDALS 

P RESSING on t Si e foot red ala keeps this 
swinging' pony in motion. The harder it 
is pedaled, the higher it will swing. Cut the 
horse and seat from stock, preferably 
hardwood, and sand the edges round. The 




swinging support is made from three pieces 
of wood, as indicated, with a handle added. 
In the upper end of the support a % /r hole 
is bored for the swing pivot. Just above this 
hole, bore another in the opposite direction 
for a l\ >( bolt, which acts as a hearing and 
prevents the pivot bolt from pulling out. 

The ceiling support Is made from Z w by 4" 
stock with a slot in it to take the swinging 
arm. The pedals must be long enough to 
clear the front legs of the horse. Fasten 
the rope ns shown. When hanging still, the 
front of the pedals should slope up. The 
horse may he made larger than in the d raw- 
in gs* if desired. 


Two-Piece Pyramid Btack Puzzle Is Tricky fe> Solve 

More dim cult than it looks, and likely 
to confound some self-styled experts, is 
the apparently simple puzzle shown at the 
light. It is easily made by planing a stick 
of walnut or other suitable wood into the 
form of a 1" triangular prism about G- 1 
hi length. 

From this cut two pieces to the dimen- 
sions shown in tile drawing. The problem 
is to place these two pieces together so 
that they will form a three-sided pyra- 
mid. This can bo done as shown in the ac- 
c oin pa uving ph otog rat )h . 

A handsome and durable puzzle of this 
kind can be made from hardwood, suit- 
ably stained and polished. The popular 
cast-rcsin plastics may also be used. 



(7MN7 1 HOME WORKSHOP MANUAL 1941 
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Making a 

Six-Volt Electric Fence Unit 



JSMrCJ. 2QOVDL.T CONDENSER 


STEP-UP 

TRANSFORMER 


ARMATURE 


KICKER 

RELAY 


rS-V OLT 
BATTERY 


TORSION 

PENDULUM 


-I “ GROUND 

Science ANb Mechanics Oct0eeT< 1EM0 


Fig- 1. CLieull diagram o! 
ttii SLK-vaH *l*c- 

f r L=rr unil. A torsion 

prnidu Luiu and rel-rry a-cb 
icuj together JsmTo So Lzil £?5C’ 
ru.pt and tiiiLit fvti battery 
csirrant. 


S HOCKING effectiveness, c-ccmomy of battery 
life and safety arc the three outstanding 
features of this simple battery- operated 
electric fence Unit, You can build it yourself 
in a few hours at a cost of but a few dollars, 
either from a complete hit of parts or from the 
individual parts. 

An electric fencer can be used on farms to 
electrify one-wire fences for livestock, making 
these low-cost fences even more effective than 
elaborate woven-wire or barbed -wire fencing. 
Around homes, tlie uses for electric fence units 
arc limited only by the ingenuity of the builder. 
Flower beds and prize trees can be protected 
from dogs; garages can be wired to scarp oft 
petty thieves; poultry nests Can be cleared of 
setting liens in a jiffy; garbage cans can be elec- 
trified to discourage inquisitive, perpetually- 


hungry dogs and cats; your automobile can be 
charged so that anyone touching any part of it 
receives a jolting but harmless shock. 

A simple flywheel, more properly called a tor- 
sion pendulum, acts with on ordinary relay to 
interrupt the battery current at a rate varying 
from 50 to 100 times, per minute. As the circuit 
diagram in Fig. 1 shows, battery current flows 
only when the flywheel contact touches the 
armature contact. When contact is first made, 
the sudden surge of current through the pri- 
mary of the step-up transformer induces in the 
secondary a voltage pulse estimated to be about 
4,000 volts- Tills high voltage makes the unit 
effective in dry as well as wot weather, yet is 
harmless because the accompanying output cur- 
rent is extremely low and flows only for the 
extremely short interval of time when current 
through the transformer primary is changing] 

Battery current also flows through the relay 



coil when contact is made. J I*he relay armature 
snaps down almost instantly, giving the flywheel 
a "kick" which makes it relate an amount de- 
pendent upon the sLiffness of the flywheel tor- 
sion spring. When lire flywheel reaches the limit 
of Us l-o tat ion, the Spring brings it back again. 
The relay-closing action interrupts tiro battery 
circuit, so that the relay opens almost imme- 
diately again. No current flows during the entire 

lime the flywheel is in 
motion, A .5 mfd, con- 
denser minimizes spark- 

ing. Battery consumption 


Fig. 3 . Com plate]/ n»- 
ip m btad [k r T(JI rlee- 
IrLe J price 1 utill a 
plain wood baSS, 


Fig, 4. S p jn « may 

pr*l*T 1 -n place 111* 
parts {Tn<J dry celts lit 
an MlraeUve metot 
cabin*! such as Ibis, 
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will vary somewhat with the adjustment of the 
interrupter, hut in any event, battery cost shoo Ed 
not be much more than a penny a day, 

The parts for this elect!' ic teases unit can be 
mounted on a simple wood base as shown Lu 
Fig. 2, wills the batteries placed alongside. Place- 
ment of pas ts is not critical, except that the reiay 
cost tact should be directly above l be flywheel 
contact- It is a good idea to have bo Hi the unit 
and the batteries in a protective me La I or wood 



FLrj. 4. Trd?n.1 v]ovr of m#ltl3 cobjnot E<sr oiecLrlid 
fan cor, ihewlnq ifOsiL Ifl-tt to figh.1 I he Falifliwi^dt 
gra-uud LSimltiafr 1 h« ipis-uloHod JtnCe l 0 iirninCTl and 
Iks ON-OFF i-p.B.IL iwiteh. 



fiq r 5. U*D □( StLexp^ flPSWB non n 1u£l li^hl tor chock- 
ing Iha alaClrle ly-iS5PT. 


box whi cli will keep out rain and excessive dost. 

Some may prefer to use the attractive metal 
cabinet shown in Figs. 3 and 4, mounting the 
two output term in 3.1 k and an ON-OFF toggle 
switch on the front panel fik shown, You can 
either use a "'hot-shut” battery or four Wo. G 
dry cells connected together in series, as you 
prefer. The battery switch is placed in series 
with the battery. 

Connecting the Parti 

All connections between parts should be sol- 
dered carefully, otherwise the vibration p re- 
duced by the relay will eventually break them 

louse. The ground terminal of the unit should 
be connected to a metai pipe driven into the 
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earth, while the other output terminal should 
ire well -insula ted arid connected to the insulated 
fence wire. 

An occasional drop of oil should be placed on 
the flywheel shaft. When relay operation, can no 
longer be heard, the battery should be replaced. 

The relay contacts can be t: leaned at the same 
time, even though they are inherently self-clean- 
ing* Battery failure occurs when the voltage 
drops so low that the relay armature can no 
longer kick the flywheel far enough away to 
break contact; the circuit Lhcn remains closed, 
discharging completely the already “Useless bat- 
teries, This means that when a storage battery 
is used, it should he tested at regular intervals 
and recharged before it 1$ completely run down. 

The neon test Sight shown in Fig. 5 makes it 
Unnecessary to place your fingers across the 
terminals of the unit to determine when it is 
producing shocks, The lamp will gtow for the 
dura Hon of each shock, and Its brightness will 
bo a clue to the strength of the shock. 

A neon test light will also tell you when the 
fence wore is grounded. Place the light across 
the fencer terminals; if it flashes when the fence 
wire is disconnected, but not when the fence wire 
is connected, look for weeds, wires or other ob- 
jects which are grounding the fence wire some- 
where. 




Jfat 
I aVPPqBTS 


rj PViT E 


plane 


.All (!>^ Till ills cjf ‘Riding in an 
Air plane aru A (Tended Icic Oil 1 1 - 
dm* lay a Swing in Which ( 1 st 
□ LLuriJiil Rides in a Mods! Air- 
I3m3y Made Ijom JL#cgh| Wood and Wall hoard. 
Suspended by Wire- Rdjj-c 


An Airplane Swing 

Popular Mechanics — 1325 
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BUSINESS BY TOE BUDDY SYSTEM 


Everyone lias thought of starting his own 
business but few have the willpower Lo actually get a 
business going. Those who do have the will-power lo 
develop a marketable skill or a product , even on a part 
time basts, have a hedge against unemployment and 
become an asset to society. 

Starting a small business doesn't need to be 
a major undertaking or expense. Hundreds of thou- 
sands of Americans have begun a business to save 
money and gone on lo become independent. They 

began by producing something they used a lot. They 
sold or bartered the surplus. Alter a while they 
realized they had an expanding market and enlarged 
the project to a paying business. 

Many have begun In the garden, gone on to a 
cheap greenhouse and expanded to selling special- 
ized foods or decorative plants. One young couple 
began with a simple frame covered with roll plastic 
and now make up to $45,000 a year selling only 
tomatoes. 

Any husband and wife can start a cottage 
ind us t ry m a king son let h fng L 1 1 ey ' re bo l h fam ilia r with 
and go on to pay most of the bills. When everything 
is learned about processing and marketing the prod- 
uct, the business is established almost automati- 
cally. 

For starting a strictly cottage industry you 
can't do better than Dave Duffy's "Backwoods Home 
Magazine" and bis first bound volume. There isn't a 
family who can't go through his material and find an 
enjoyable, profitable home business. 

The subscription costs $17.95 for 6 big issues 
fo r or ic y car. The bou nd I 'i rst 12 Issues casts $16,95 
plus $2.00 postage. These are a must. Send to 
Backwoods Home Magazine, 1257 Siskiyou Blvd,, 
#213, Ashland OR 97520 [If using Visa /Mastercard 
call (503) 488-20531. 

l guarantee, anyone with imagination and 
common sense can use Dulfy's works to save money, 
make money and improve his ch ances for a better 1 ife. 

Now Ibr the buddy system. 

You m us t have l wo or t lire e Inc r i ds wl 10 wo u Id 
work well together and join in a business making 
something to sellj Get together and choose a product. 
The SURVIVORS have so many trades and products 
you'd have lobe fantastically dense and unimaginative 
not to be able to find something lo make and sell, 1 
think your emphasis should be first on a product to 
sell through local stores or from your home or shop, 
rather than nationally, In choosing products needed 
In your own community you establish a reputation 
which will insure your acceptance as a supplier of 


by Kurt. Saxon 

future needs. 

But in choosing a product, don't compete with 
locals. If a local is established and is already supply- 
ing a product or service, you're just wasting your 
time. Choose something no one else is doing. There 
arc plenty of choices. 

You might compete with outsiders, however, 
i was buying some vegetable plants for my garden and 
saw a truck full of such plants from Alabama which 
sup pi i e d Arka nsas. Wl ly coul diTt some gree n h ou sc r 
in Hits area start such plants to sell through local 
nurseries? Then there was the $2 .00 a pound toma- 
toes from California. Why again didn't some local 
greenhouse supply them at a lower price and still 
make a good profit? 

This is a doubly good point to show that as 
things get worse, you'll have real opportunities sup- 
plying locals with products they simply won't be able 
to get from the outside. Biart now replacing out-of- 
state Imports and soon you'll have the market cor- 

nci ed. a S ure thing,, although labor intensive. 

But if you're manufacturing, learn to use the Thomas 
Register, These are large green books found in most 
libraries. They register every product manufactured 
in the US.; Chemicals, containers, tools, machines, 
raw materials, parts, etc., it's all there. 

Wh a Lever parts you need for any business you 
want to buy from t he source, Bay you decided to turn 
out the little Gas Buster car TromVol,8,page93, You 
could get springs, bolts and such in bulk from your 
local hardware store. Bui the l 1/2 to 3 horsepower 
engines, wheels and steering wheels would be more 
economical from the manufacturer. 

Just look up the items in tbe Register, call the 
company and ask how much pci' dozen, it's as simple 
as that. Now you have l lie source for almost every- 
thing under the sun. 

When y o u st ar L yo u r b u s i ■ i ess , go Lo y o u r loc al 
Chamber of Commerce and ask about city and stale 
I ic crises, Tl i ey don ' t a mo u nt to mu ch , r tor d o city ar id 
slate business taxes. Also, a business gives you 
Federal tax deductions. Your time, materials, elec- 
tricity, cost of tools and machinery, even the space in 
your home or shop, are al) deductible. 

When you're looking for a project in the 
SURVIVORS, don't be put off by materials hard to get 
today. Many of the projects call for parts from junk 
yards of t h ose days . Fo r Inst a nee , say you wan ted to 
make and sell the "Merry Hop- Around' to nursery 
schools (Vol. 3, page 120). It asks for an axle and a 
Model-T front wheel. Don't look for a Model -T front 
wheel. Instead of an axle use a steel pipe over which 
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you fit < i larger pipe with a cap, projecting through the 
bottom board and half way through the top one. 
Simple. 

The dehydrator [Vo!, 8. page 125). which 
should sell very well, gh'es a choice o flail ice, glass or 
asbestos trays. Forget the glass and certainly the 
asbestos and go with the lattice trays. 

You're not bound by any of those old plans, 
Tb ey ' re J u st id eas an d ties igns I is t ing mate ri a 1 s h n ia i ly 
of which are unavailable today and many more of 

Small Sheefmetal Shop 

* Here's a practical metal-working tool that 
you can hanjr right above your bench and 
always have ready when you want it And 
you can nrnke it any size to suit the work 
you want do. 

To bond ah set metal, just insert it under the 
bar, snug up the wing nuts and draw the 
handles together. For a lapptd seam, make 



the bends In die same way, and then position 
the assembled seam' under the tool to crimp 
it between the hinge plates. 

Use a number of butt hinges or a piano 
hinge to join the halves of the tool. Although 
not necessary, a pair of handles will make the 
work even easier. 

Small Tools from Screwdrivers 

* Inexpensive screwdrivers with uan- 
destructible plastic handles and good steel 
si tanks are exeeUcnl materials from which to 
make the sjiceial tools needled in your shop. 
First anneal the part of the shank to be re- 
worked by heating it to cherry red and cool- 
ing it slowly. Then grind and bend it as de- 
si led. When finished, polish tire working part 



uf (he tool and retemper it by heating it to 
cherry red and quenching in oil. 
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w h I ch h ave been re plac ed by bell er ma lerials. 1 m pro - 
vise and substitute. 

When you and your buddys have decided on 
what to make, equip your shop with relatively cheap 
r ] lac blneiy at Ikst, unless you' re a Iready skilled. You 
might also find that you don't really need that ma- 
chine or need one with different properties. There's 
no sense in getting set up with expensive machinery 
belorc you're sure of what you really neeecl and know 
how to use and care for it. 

The best source of inexpensive tools and shop 
machines is Harbor Freight. 3491 Mission Oaks 
Blvd,, Camarillo, CA 9301.1. Write for l heir free 
catalogue. They Specialize in warehouse closeouts 
and sell fairly good quality tools and machinery at the 
lowest prices. They have an 800 number for orders 
and pay the freight for orders over $50.00. 

Some of their tools and general equipment is 
very good and will last I suggest you trade with them 
while your funds are limited and until you really know 
what you're doing. 

When you're at the professional stage you'll 
want the best, the sturdiest precision tools and 
machinery. Then you'll want to get a catalogue from 

Grbazley, 1821 Valencia, Bellingham. WA 98226, 
They h ave l he fl nes t b i 1 1 at prel ( y high cos t s . So wh e t i 
you've gotten past mining machinery, go Grlzzley. 

In the meantime, it wouldn't hurt to lake a 
free night hlghschool course in shop or even in 
business administration, One thing in I lie you can be 
absolutely sure of is that knowledge and skill is the 
key to success. 

A most important consideration in manufac- 
turing a product is that anyone with average skill and 
knowledge can make Just about anything, in time. 
But l he key to profit In manufacturing Is efficiency in 
the use of time. If it takes you a week to turn out 
soin ethi ng y ou sell for $ 1 00 . 00, you 1 ve mad e $ 1 00 .00 
for that week, less the cosL of materials. 

The difference between the hobbiest-craffs- 
man and the manufacturer, Is time, if you want to 
profit from your skills, time is a luxury you can't 
afford to waste. 

Having two or three friends in the shop, each 
doing what lie does best and fastest will cause two or 
three items to be completed much faster than if each 
built a whole unit himself. The hobbies! spends most 
of Ids time changing over from one operation to 
another, whereas the time saved in mass- product Ion 
methods does not waste motion.. When making 
something for resale a! a profit you must learn to 
eliminate every unnecessary motion. 

Th e following 1 939 a rt ide r "Gelt ing T! le M os t 
Out Of Yourself will help you to practice the conser- 
vation of motion. Study it and succeed. 


3377 


THE SURVIVOR VOL 8 


3378 


THE SURVIVOR VOL 8 


PflT'UhAH TToMKORAFT OCTnllElkNOVKlWlint, IflPrJt 

Getting the Most Out of Yourself 


W 3 ! 1 E the advCitl of 1T3EISS 
[ll'oduclirHI applied In i 1 1 - 
lEi I - 1. i V, it hd^'iUliC.- IteceSSurV 
to pal'CcE out the various tasks con- 
nected willl | iTcidtK'in^ ouch suliclc." iff 
inanLifaclurc!, These insks, tor sake 
r if L'flWinig. were reduced It) a simple’ 
form. :imtl iwistl i k^heI to the dcyi vc sn 
the avc rjifjfe workman could learn (lie 
jn|i in n very short time, nntl attain n 
'.li’iivet of si h'C ia fi I shill far beyond 
l hat of the average mail having a lar^e 
iminlier nf different jobs In perform. 
Kill urn Hy, flue jobs 1 icing repel it Eve, 
il followed thal n Krkaice: should l.w 


By 

J. J, WENNER 

it U LCe pi km 1 i i ; = I ti h d ioi 1 study hi v< tl res 
n. speeding-op process, aild Eteemn- 
plisheS greaUT fllt'icilL’y merely hy 
making the worker put fei'lli ii lure 
effort Aelita Ely, motion study strives 
In reduce the el'fulT required of the 
worker, and strives in many Ways |: 
make liin i less tiled at the end of [he 
dav, vei produce to ft renter degree. 
For example, suppose someone asked 
yoiE tu move a large pile of sand to 
midi her lunation find gave you :i I mekel 


1 1 nr ! shove] to accomplish list- foil. At 
the einl nf ihc (lav. von woo hi he quite 
lircr! nf walking I jack and Forth v :i i - 
]'villL r llK‘ sand* ff I he next day, yniir 
eiiLplovvi' provident Y r HE with n whc-cl- 
harTuw, at lln: eilrl of that day you 
WUllM he less Lived and move three 
lii Lies els iiuk'Ii sand as l lie day previ- 
ous. Von weren't working any liardl 
er. hut were using vonr muscles lo 
licLtei- advantage. Do yott ((If (he 
I K hi ll L 

Une of the first cun-ick-rations (o 
he made in applying il loll oil study In 
1 1 job is "I low- ii ii ll'] i lime should I 


developed whieli had as 
ils prime mnlivc, the 
f i: rfl ii; r svslcmatmng of 
ihcsc jobs, with n iltiii bed 
ilk 1 lease in efficiency, 
i hi> seienee. which has 
Imh'ii i; rowing f i 'i' :i pci i 
rid of some I hi » L v years, 
is lvi F ieri n lotion study. I( 
I 1 - 1 1 ii hi v Ti-eiMj n io'd an 
invahialik’ loo! to iitdus- 
iiy nils l can I jo also ap- 
| illod in I Pie hr n ne a i ilk - 
shop, as wed as to our 
evervdny life, willl hder- 
e si iiiy; ;md surprising re- 
sults. While it is (he 
pm pi isl 1 of lilts article l" 
"ini’ i mb ail insight lillo 
ilk' winkings and lln 1 pos- 
sibilities nf this seienee. 
!i is In 'lied Lhal I he’ reader 
will coni j Line m 1h::ik 
elII' uijr i lie lines laid down 
In- re- Jllkl iipply llicse lillif- 

injys In his various jobs 
w i L Ii a u r eat deal of Ik-ue- 
H 1 to himsetf- 

1 .et’s first get a dchui- 
I inn of million studv. 
M ot inn si tidy is the sci- 
e'liee of nui(li'3|in^ ;i jo|>. 
any jnh. sn as pi reduce 
llii-. job |n ils ilillsi eflL- 
r'iinL, or host met Ik ' if 
You emu readily see from 
ill V def illitLi 'll thal llll ilk'll 
s I Ur I v lakes in a lot of 
evi mud wlivn I iti he; 1u 
reduce a juh (o L ‘llie bed 
I net huff.'" Nn| i n lily are 
the ;ie1il;i! mol i-r^ll nii- 
plovt'd oil (lie iuh token 
into account. Inti iuim< t - 
oils nlhei ailftks ;tie ron- 
sidcT L'' i. 

There is a |iopnl;if eilss- 


Are you efficieftf? Do you waste motion, fimfi, 
energy? Do you plao a [ob before you begin 
wor!t? If you wani fo finish n [ob the easy, quick, 
lirofess way, fhis arliclc wi-l help. It contains 
ideas, that if pof to usc r will pay profits in time 

and pleasure 



spend in analyzing the 
jnhr" If von use yultr 
1 ioi lie workshop as ll 
source of income. J'OLI no 
h fm 1 1 if have Imd jobs in- 
vulviiijy ns many a^ one 
hundred units, Ihc: pro- 
duel in m of these lic-iny; 
stretched onL rjvcf a 
period of several months. 
Til Ihis ltisc, you would 
no doLiht lie jiisliflta! in 
if lid hi” ti week in aulyi- 
in.” ihc various jobs and 
I alibi in ft (lie various set- 
up:: necessary carry- 
in” out slic wnik in elu 
efficient manner. Oji tEie 
other liELiid, il vmi lalior 
in your lii Lie home work- 
shop merely for vonr 
own pleasure, it is seldom 
Ihnt von will have a joh 
that j ns I ill vs ni4 He Ihrm 
ten or fifteen minutes in 
Euudvzui” r'.n' making the 
iiLTcssjire sedips. Ihit, 
foL-rmiiticly, once ifie 
principles of mu linn 
slutly are uiidorstnod, 
yon can np]dy ihciLi m 
a li v aclivitv, if il only 
lasts fml five minutes, 
will i £ ratifying results. 

Another f fiiidanicittiLt 
eons idem lion which you 
arc- IhhiucI t<fc run Liltn, if 
finl vvilh y* m r seif . El( IcEist 
with flomrone cist: whom 
von lire Irvin” tit educate 

Plij. 1 < — Cdikvc n I ion al mc-thod 
ot x^r'din^ 1*b t I opt 

Fig. 3 Thi? ::hp:ny^J 

of 16 h dirtf] A. tdiok ’5 p 

Fig. J — ClrnlAup lb* s * n -ft - 
fng fclocV empl^wfl^ if ihc snv 
pro'i'A'd rnAlhod P 1 srtn-iipg 
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Fitj. S — I m proved of tcdin^ imcll 
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U) a be Lie r method of cluing ;i job, is 
(he psychological effect of changing 
InsFrits, You arc convinced, let us say, 
that you have a better method of do- 
ing a job, but yd when applying this 
method to a task which you, or some- 
one else, have been doing in a differ- 
ent manner for a long time, the new 
method at fust seems so awkward 
that yoEt, or the other person, begin 
to doubt whether or not the new meth- 
od is really more efficient. A single 
example will show how misleading a 
new method can be. Suppose .1 ask 
yon which you could write faster, 16 
letters or 8 letters. Of course, you 
would reply that you could write 8 
letters faster. Now suppose you write 
the following three words, having 16 
letters. 

Popular Home Craft 

Make a mental note of how long 
it took you to do this. As you prac- 
tice writing these two words you will 
steadily gain speed Now suppose I 
ask you to write the same words, leav- 
ing out every other letter. V on would 
then write 

Pplr Hm Cat 

This would take you considerably 
longer to write, and yet you are only 
writing nine letters, You had to stop 
and think, and the writing was con- 
trary to the habits you had formed 
when writing Popular Home Craft, 
But now practice writing Pph I Till 
Cat and you will soon see that you 
can write the nine letters faster than 
sixteen. The same principle applies 
to any oilier job in which a change of 
habits is invoEved- 

As mentioned earlier, there arc 
other considerations entering into an 
analysts of el job, other than the actutd 
[notions involved. These are as fol- 
lows i 

1, Is the job necessary? 

2, Arc the limits too close ? 

3, Are the best materials, or proc- 
esses, being employed? 

4 Arc the conditions under which 
the job is being performed most satis- 
factory for the purpose? 

5, Is due consideration being 
given to die next job that follows? 

It is usually wise to ask yourself 
these questions before, starting to fliH 


Fig, 4^"Com m*n mi i hod of -f petfrg jerewi, 

belli, rflili, flit. 

alyze the job, for as you see by the 
first question, if the job is not neces- 
sary. there is, of course, no profit in 
analyzing it. An explanation of these 
finest ions is in order. 

First let's consider if the job is nec- 
essary, This question may seem 
absurd, but how n fieri have you cel re- 
fully planed and sanded a board only 
to find as the job progressed that this 
board was completely covered by an- 
other and at I your work was really to 
no avail ? You found out too kite l hat 
a careful consideration of the blue- 
prints would have revealed this before 
actually making the mistake. You can 
expect to find similar cases arising as 
yon begin to question each job as it 
comes up, especially with the more 
complicated projects. 

Arc the limits too close? If you 
are fitting screen doors to your house, 
it certainly isn't good sense to use the 
same degree of accuracy eis when fit- 
ting doors to a Governor Wiullirop 
desk. 

The best materials for a job, as 
well as the best process, usually in- 
volve some ex peri mentation to de- 
cide. For instance, in making modern 
rounded corners, sheet metal may be 
more satisfactory, and much more 
easily formed, (ban wood. Likewise, 
jn sawing out curved lines on scroll 
work, the bandsaw may lie much fast- 
er and allow you to cut ten thick- 
nesses at once, but a jig saw probably 
will let you saw five thicknesses with 


a greater degree of ncc unity and may 
even eliminate entirely the sanding 
process which accompanies band saw- 
ing. The over-all efficiency of the joE> 
would then he in favor of the ap- 
parently slower jig saw. Considera- 
tion In aM factors must be given when 
deciding on the best materials or 
method to he employed. 

Arc condition* under which the 
job is tiering carried out the most satis- 
factory obtainable? How often have 
you performed a job in a dark corner 
of your shop, or even on the lluor, 
simply localise you were in too much 
of a hurry to clean offi the work- 
bench? You probably would have 
been way ahead had you provided a 
good pkicc to work on a well lit 
workbench, at which you could stand 
or sit in a comfortable position, and 
not strain your eyes in seeing. Then, 
too, is the job so located that you 
have to stand in an uncomfortable 
position for a long time, going through 
many back-breaking mot Eons, or can 
voli arrange the work so eis to sit, or 
Stand, as you prefer, to your work"? 
Jles'c also enters Lhe quest km of light- 
ing, heating, ventilation, noise, and 
so on. All these factors can mate dally 
affect a worker's production. 

Consideration for the next job that 
follows may make you do things much 
differently than was expected at the 
beginning. The example given earlier 
ill which it was decided to jig-saw 
rather than band-saw ill order to save 
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sanding;, illustrates tlie point ot plan- 
ning (cji l the next operation. If you 
are drilling holes in blocks which will 
next he screwed to other members, 
win- not place blocks after drilling in 
a position to be most accessible for 
screws, rather than just tossing the 
blocks into a pile. 

Now for (be actual motion study. 
There are given two examples of com- 
mon jobs around the borne work- 
shop. The first group of illustrations 
shows the common method of doing 
fbe job and. the second group shows 
the same jobs after being analysed. 
It Is to he understood that the second 
method described and illustrated for 
each job does not necessarily repre- 
sent the best method, neither dots it 
represent flu: most practical way of 

doing the work. Uerr in mind that the 
examples are for bringing out oeitaM 
fundamental considerations only. 

Figure 1 shows a common job which 
every home workshop enthusiast has en- 
countered at sometime or other, namely, 
sending a table top. The photo illus- 
trnles the usual method employed. Now 
let's analyte this job to sec what cno- 
Ci<ms are unnecessary and how W& Cfi ]l 
improve the sel-uii. 

F ['he most obvious mistake ix of course 
the itllc left hand. True, this band wilt 
change places with the right- hand every 
so often, but then the right hand will 
bn idle. Since the question of an idle 
hand will come lip so often, a word of 
explanation is in order. I he led side 
of the body is fundamentally exactly 
like the right side, but heritage and 
custom >ias decreed ill fit we should favor 
the right hand or foof r and give it the 
privilege of performing poetically All 
of our important physical motions, such 
as eating, throwing, writing, handshak- 
ing, etc. But train the left hand as care- 
fully as the right and it is just os ef- 
ficient. For example, if you happen to 
play a guitar or violin, just try linger- 
ing die strings with the right hand, and 
you'll find you are every hit as awk- 
ward os if you tried writing with your 
left hand. 

So when 1 suggest that you use either 
hand for any type of motion, don 1 ScofF 
at my suggestion. Remember that using 
the left band or foot is merely a mu l ter 
of training, and is not In be accepted ns 
a physical impainnenl. Of course what 
was said about, n rigid -handed person 
applies just in reverse 1” n left-handed 
person. 

■Getting back to figure 1, next notice; 
the long reach. This long reach ac- 
counts fur the bent position assumed by 
the Sander. For every stroke, there is a 
slight. Widst motion and also a shifting 
of weight from left foot to right- If you 
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had to do this job all day, you would 
probably feel as lired in (be waist and 
kg muscles as in the arm. 

The sanding block being used Is of the 
conventional type. The man is holding 
the paper onto the block with his fingers, 
and applying the forward motion and 
downward pressure with (lie heel of his 
hand. Tills proceedure is quite tiring nu 
the fingers, and since SO much pressure 
IS exerted on a comparatively small area, 
namely, the heel of the band, (be whole 
hand and forearm soon tires, rind it 
becomes necessary to change hands so os 
to rest one of them. 

Now Id’s look at Figure 2 Notion 
first that belli hands are in use, each 
having its own sanding block. At once 
we have increased the sander's efficiency 
by almost 10G%, Since he can now cover 
almost twice the area in (he sanie t“" e - 
The procedure would ho, of course, to 
slart at the lower left hand corner of 
the table with Clio left hand and the upper 
middle Willi the right hand. The hands 
move alternately up and down the table, 
working fro m left In fight and then 

back again when (hi; li ■ T r hand nnchi^ 
the middle of tin 1 table (measured trans- 
versely), It has hero found by *’X|rf L - 
rkmee Hint working the two hands in 
opposite directions along symmetrical 
paths lends itself Ijest to natural ryihm 
and automatic! ty. For example, notice 
h(»w nuich easier it is En 111 l U punching 
bag with Fir.H one hand then I he other, 
rather than hilling it continuously with 
both bands at Che same time. 

Next observe linw the table is set Up 
at Ein angle of about Kt degrees. This 
cl Livil nates the waist bending motion* 
mid also the shift in g of the body weight 
from one fool to {he oLhor. The sunder 
lirnw stands upright. Of course Ms slrnku 
has Sx-en shortened so tbat he is now 
sanding only one -half the table at a 
time. Again experience has shown I hat 
[he most efficient working area is I hot 
area directly in front of the opera lor, 
which is circumscribed by in* arm s 
length when Using the arm ns Ji rndlils 
hi Other words, you can work Iwsl over 
a distance limited by you S' naLnrol nun's 
length, the body being kept motion less. 

Figure 3 shows a clone -Up til ihc sand- 
ing block employed in the second meth- 
od described. The pajwr is held to the 
block with thumb-tacks So Ei-S to relieve 
the fingers of this duty, The handle of 
this simple ton] is a round ball, since 
Ibis shape fits the hand most naturally 
Find distributes the pressure over ti‘H' 
maximum EU'Ceu As a result of Using 
(bis type of block, less hand fatigue i* 
experienced, and consequent] y less res I 
periods lire required. After <me-haff 
of tFio table luis been sanded, tin.' table is 
turned end for end anti the prnwodure 
is repented. By employing the second 
method, tluf lime for sanding Ibe table 
lop would probably be reduced ahnirl 
55% with much less fatigue lining Ml 
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over a long period of Lime. 

For our next example we have a sim- 
ple job, namely, sorting out screws, 
bolls, nails, and etc. Referring to Figure 
4, we have one ol the common ways of 
doing tli lh Job. Suppose wc ere required 
to sort out and deposit into jars three 
different objects from a pile, namely, 
bolls, nails, an cl screws. Fit's! wa pick 
up all the screws with our right hand, 
conveying (hem to our left. After the 
left hand is full WC pour them Into the 
proper jar and (hen Start OP Iho nails. 
After l he nails, the operation is repeated 
for all (ho Ik>I (s. 

let's analyze the first method, referring 
to Figure 4. Notieu that- the left hand is 
idle moil of the time, the right hand 
doing practically all the work. Next 
notice that the right band fingers arc 
picking up each part- one or two at a 
time Find carrying them to ibe left band. 
Now when the left hand is full, we drop 
iliy' parts inlo (Jie small mouthed jars, 
usually spilling several over the edge 
onto the table lop where they JuUSt he 
picked up again. Also notice bow Hie 
parts nre alt in a pile, necessitating 
Spreading out- every SO often so ns lo 
facilitate picking up 

Now if we bad a very large number of 
the articles to serrate from a pile, say a 
job I a sling several weeks, it would pay 
us lo make the special chute shown in 
Figure 5, which picture represents the 
better method of doing this .same job 

after being motion studied, First notice 
dial now both, hands are busy, sliding 
the parts from the flat shelf at the bot- 
lom of the chute down the proper guide- 
way directly jnEo the proper jar. We now 
have eliminated the motion of conveying 
from the 1-pf t hand to- the jar and have 
prod 5 cal 1 y eliminated the possibility of 
spilling the pruts while doing so. Also 
no!e th n l now the hands are slitlhiff the 
parts to the guideway s f rather than jnek- 
bt£j them up as done in the first case. 
Sliding of parts is always to be preferred 
and is about 40% faster than picking 
them up and carrying. 

The mouth of the hopper, or chute, is 
made quite large, so as to facilitate 
dumping of parts into same. A flat shelf 
is provided at the bottom of the hopper 
so Dial the parts wiii feed down by 
gravity and distribute themselves for 
easy sorting, Notice, too, that, both fore- 
arms are rcsLiltg comfortably on tire edge 
of the table. When designing special 
setups, bear the operator comfort angle 
in mind- You will be well repaid for a 
little added work along Ibis lino. 

The two examples given will probably 
suggest others of a simitar nature which 
you can now analyze. First, get clearly 
in mind the fundamental object of tire 
job at hand. Now note tire motions 
which are directly responsible for the 
execution of ill is funds mental abject. 
AH Ollier motions can be considered as 
secondary. It is these motions which 
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you sFiould Iry to dire, male ur simplify 
as much fis possible, Wilb (Fijs guiding 
thought) try your hand fit tint nest job 
which is inclined to Iks irksome. You ’ll 
bfi hU If prised ill 1 sow quickly tEiG lime 
will pass try hi?: lo find l hat. elusive 
"best method" 

+ 

Popular Mechanics August, 1904 

BENDING SMALL PIPES, 

A inoHiml of bomllutf Kitmlt pipe* tin* Imre 
of nil lull Ih not Inr^o enough to permit filling 
ft with tffiml Is given In The Model KUn- 
^■idam The tube was cut off to the length 




fo inn he a syphon pipe for n small procure 
gauge. and a length of small soft Iron wire 
u'iir ent to a little longer flam the tube ami. 
the size of wire being just an easy fit in 
flie tithe, was then Inserted into the hitter. 
The first heml was mntle at the end where 
the pipe tits Into the holler, upon u wooden 
hlcK-k, ami then the wire was drawn mu of 
the curve a tul the next ntir bent to si i ape. 
and then the wiredrawn out. If both bends 
are at tempt cal without drawing out the wire 
from the first curve, It will be difficult f« 
withdraw the wire afterwards. In this way 
small tubes may be bent without damaging 
them In the least, whereas if tin* ful*e be 
bent without anything in the bore at till, it 
will surely heroine flattened soinewher* 1 . 


Mechanical Package Magazine, 1932 



Workshop- cLirnpj rt;ako CXCaSienl visos, slop guides, 
or tfdjper Icols wbon ndnplpd E,y (]it> melliods shown. 


jncroastiig Scope of damps 

W ORKSHOP chimps :ire use In] in dozens 
of otlser ways besides their original pur- 
pose. 'Uicv cun he in a tie to serve ns vises, 
niejisitruifr calipers, and sruv guides. 'Flic photo* 
below shmvs liciiv two clomps, linked together, 
enn be Lised on work which is double the ca- 
pacity of a single damp- Two 3-andi cla.i»ips 
will handle work nearly 6 in dies wide* find so 
on, 1 lie Eiest plan is to lay hoards on each 
side of die work whose ends extend post the 
work lit least ’-4-inch on each side to permit 
getting die clamps in position. 



Doubling llie capacity of Work^njp ihmpj is simple* 
if you uio tFio mol had sFiovn i»baYa„ By (inking thou* 
together Fn I his fiuEiion, two 3-inch c!,tmp$ will 
hnndf-a wort nearly 6 inches wide. ffFtmg- fa-koj birt 

,1 moment. 
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FANTASY & WEAPONRY 
By Kurt Saxon 

A pistol for the bedroom, 

A shotgun over the door, 

A 30-06 for reaching out; 

You don't need any more. 

If an intruder makes it to your 
bedroom, shoot him with the pistol, If he's 
trying to break in, use the shotgun. Tf he is 
fifty yards or more away and shooting at you, 
pick him off with the 30-06, 

This is the real Survivalist's arsenal; 
basic, inexpensive, effective. So why all the 
promotion of rapid-fire weapons? If you aim 
at a man and don't hit him, he' going to 
move, and probably shoot you. banging 
away in the same general direction is just a 
senseless waste of ammo. You need practice, 
not rapid-fire. You also need a realistic 
attitude, not a fantasy. 

But fantasy sells. There is big money 
in Macho, The more awesome your weapon 
looks and sounds, the tougher and sexier you 
look. Girls get off on rapid-fire. It's the 
f reudian part of the package. 

The Kambo Survivalist image being 
sold to neurotics is making weapons dealers 
rich. It is also showing the profound 
ignorance of weapons among the general 
public 

To know guns, you must understand 
the three basic methods of shooting; 
sweeping, pointing and aiming. 

Sweeping is with rapid-fire. Its main 
purpose is to dispatch several enemies before 
one can shoot you. Such confrontations are 
unlikely in any actual civil conflict. Raiders 
don't bunch up. There would be no point to 
it. Of course, if you are the raider you would 
have a better chance wiping out a couple and 
two or three children if you have a rapid lire 
weapon. 

Sweeping is also anticipated in cases of 
moving targets. Proficiency with the 
shotgun will do more damage to the moving 


target than expert use of rapid-fire. 

There is a psychological disadvantage 
to dependency on a rapid-lire weapon. One 
tends to sweep or just bang away 
ineffectually. It is the nature of the weapon 
and a case of the weapon controlling the 
man. 

An example is a commercial for a TV 
crime story. One of the heroes bursts into the 
room and says, "I just had an Uzi emptied on 
me outside". Obviously, the character with 
the Uzi swept, did not aim or even point. At 
least 20 shots and nothing. Of course, it was 
fiction. But that kind of shooting is 
becoming acceptable. 

If an automatic weapon is shifted one 
and a half feet, in 20 or more yards, the 
bullets are spaced several feet apart. You 
could empty a clip on several people and not 
hit one. The nut who unloaded several dips 
of an AK-47 at a crowd of 35 children in 
Stockton only killed five. What if he had 
had a rifle and had to aim? What if he had 
had a shotgun and had to point? Couldn't he 
see his sweeps were ineffective? 

Ho was crazy but he wasn't blind! He 
knew how to operate the weapon. But he 
was psyched up with the glamor image of 
that weapon. He was not controlling that 
weapon; it was controlling him* 

Another TV segment was on the Gulf. 
Here were all these troops practicing, banging 
away at a dune, fully automatic, as usual. I 
only hope the Iraqis are on full-auto. 1 
wouldn't want anyone to get hurt. 

Yet another segment was at a 
California shooting range. It told how the 
state had 300,000 assault weapons owners but 
only 15,000 had registered as ordered. 

There were about ten men banging 
away on semi-auto, as fast as they could 
shoot. They were all pointing, as they were 
shooting too fast to correct aim. 

1 suppose they were all wealthy, as 
ammo costs a lot. Whatever practicality 
there might be in such weapons, only the 
wealthy can afford them. 
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Watching those men, 1 could see that 
their practice was ineffective. The targets 
were only 10 to 15 yards away. No proficiency 
can be gained by simply banging away at a 
stationary target from a distance at which one 
only has to point. 

Watching them reminded me of the 
reason for the arming of all the American 
forces with rapid-fire weapons. During the 
Korean War it was found that only one in 
nineteen soldiers would fire his rifle. They 
were mostly uniformed civilians in a no-win 
war and didn't want to get kilted. So they 
would just hunker down and try to ignore 
the Chinese. Having G strands, which 
demanded aiming, put them at risk of getting 
a bullet in the face. 

So by the time the Vietnam fiasco 
rolled around the boys all had the 
confidence-giving, noise -making AR-15s. 
they were effective enough for jungle 
fighting where one could not aim anyway, 
even if he knew how to shoot. It didn't 
matter, however, since live other side had 
AK-47s; just as worthless. Of course, there 
were plenty enough bombs and napalm to 
keep the VC's numbers manageable and 
most ITS. losses were due to booby-traps. So a 
rifleman was about as useful as nipples on a 
boar, 

1 know it is hard to believe that glamor 
weapons with ail their sound and fury, are 
more hype than effect. However, if one of 
their proud owners has it out with any 
practiced hunter with any rifle, the hunter 
will win* 

Now we come to pointing.. Apart 
from shooting at flying ducks, the shotgun is 
mainly for pointing. Man-killing shot is 
from to 00 buckshot. (Single 0 buckshot 
lias 12 30 caliber pellets per round). The best 

killing range is up to 50 yards. 

The 12 gauge shotgun is the most 
devastating hand-held weapon. Few people 
realize how really terrible the shotgun is. 
The Geneva Convention bans its use in war 
but police use it. It was also preferred in 


Vietnam over regulation arms, even though 
a soldier's family had to send it to him. 

A buckshot pellet does not have the 
penetrative force of any bullet of equal 
diameter because it is round and not as 
heavy as the longer bullet, buckshot is also 
fired at lower velocities than bullets. 

But they still inflict wounds of 
maximum size, induce considerable shock 
and hemorrhage. Also, when two or more 
pellets hit, their total effect on the victim is 
as the square of the number of hits, not just 
an additive progression; that is, two hits 
equal four times the effect of one hit, three 
hits equal nine times that effect, and so on. If 
the victim is hit by three Single 0 buckshot 
pellets it is the same as if he had been hit by 
nine 30 caliber Carbine rounds, 

For the combat shotgun, it is best to 
fake a hacksaw and cut the barrel down to the 
legal 18 inches. This gives it a slightly wider 
shot pattern and makes it a little more 
maneuverable. 

Rapid-fire, semi-auto from an assault 
weapon has no greater killing range than 
does the shotgun. And since the shotgun 
must be pointed, and the shot pattern is 
wider, multiple juts per target are surer than 
with any assault weapon. 

Next in pointing, is the pistol. Beyond 
a few feet you want a shotgun or a rifle. 
Aiming a pistol is possible, but only with 
practice. Practice, however, has made some 
pistol shooters as deadly at long range as shot 
gunners or riflemen. 

The American Rifleman article,. 
"Debunking The Debunkers", reprinted in 
US MILITIA Issue 1, tells what can be done 
with a pistol. Read it. For the most part, the 

pistol is for close quarters. 

You ought to own a pistol and it 
should be a 38 Police Special with a six inch 
barrel, 1 recommend a revolver over an 
automatic, since the revolver has fewer parts 
to malfunction. And if you don't think the 
.38 has stopping power, you just don't realize 
what you can do when you practice. You 
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may have been fantasizing over glory guns, 
the most popular of which is the A5 
automatic Read the aforementioned article. 

Several years ago i was in a I, os 
Angeles gun shop. A plain-clothes officer 
was at the counter talking to the dealer. The 
dealer stepped back into an alcove and 
■reached up to a shelf. A shot rang out. The 
gun the dealer had reached for had fallen 
butt-first and discharged. Before the sound 
registered with me the officer had his pistol 
drawn. Naturally, there was no threat. 11 is 
action was pure reflex. That cop was fast! 

In the same time period, there was a 
funeral for a police officer fallen in the line 
of duty. The media covered the funeral and 
some dummy exploded a bomb outside the 
funeral home as the attending officers were 
assembling. The newspaper featured the 
frame of the newsreel of the explosion, in it 
was an officer with his revolver half-way 
drawn out of his holster! Both the accidental 
discharge and the explosion caught on film 
showed the reflexes of these men to be a tiny 
fraction of a second each. So you can believe 
the examples of speed in the article. 

Also, if you practice and so become as 
proficient as those two officers, both in speed 
and instinct aiming, you can he sure of a fatal 
hit before your opponent can even touch his 
own weapon. 

For the .38 revolver, I recommend the 
six inch barrel over the two or four inch. 
This is because of the barrel's rifling. The 
rifling gives the bullet its spin, which keeps it 
on course. The longer the barrel, the more 
the rifling and hence the more spin. The 
more spin, the greater the accuracy, A six 
inch barrel gives enough spin to guarantee 
about as much accuracy as you will need 
when using your pistol. 

The glamor weapon among pistols is 
the automatic, especially the ,45. It is 
heavier, bulkier and more than twice as 
expensive as the 38. Its main claim to fame 
is its stopping power. But a well-placed 
bullet is a greater guarantee of stopping 


power than a bullet's size. And as the article 
shows, speed comes with practice. Reliance 
in mechanics over skill leads to 
overconfidence. Many glamor gun 
fantasizers are going to die when they 
confront a foe who has mastered his weapon. 

You may know of whole police 
departments adopting ,357 Magnums or 
automatics. Maybe their chief watched too 
much TV. Again, skill with a basic weapon 
is better than reliance on mechanics or 
power. The punk spraying lead is no match 
for a cop skilled with his .38. 

Now for aiming. The reason for 
* aiming is to hit the target at a greater distance 
than is practical for pointing. A rifleman hits 
everything he aims at. A macho fool just 
bangs away with a lot of sound and fury 
signifying nothing; except the deserved death 
of the ignorant. 

Unfortunately, few people aim today. 
They have mistaken multiple loud reports 
for damage. One has but to watch newsreels 
of Arab-Christlan conflicts in Lebanon, 
closeup coverage of the fire fights in 
Vietnam, the results of drive-by shootings in 
Los Angeles, etc., to see that moderns simply 
are not learning to shoot accurately. The 
discrepancy between shots fired and clean 
kills is appalling. Our honored WW II dead 
are spinning in their graves! 

Aside from a shotgun or pistol, one 
should not own a gun not designed for 
aimed hits. Anyone who advertises such a 
gun should be boycotted as a traitor to his 

country. Those who decry the deaths of little 
children should shame the incompetents but 
not spare the sellers of weapons which flatter 
such ineptitude* 

I got a laugh from a news report some 
time ago. A character named T. J. Johnston 
in California, an anti-gun-registration- 
protester, was burning his order to register 
his assault weapon. His cronies were 
banging away at some targets ten yards away 
with more assault weapons. No rifleman 
would waste ammo shooting at a target that 
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close. 

If he goes to jail he might have time to 
reflect that one rifleman with an Ml 30-06 
Garand could wipe out his whole flock. He 
might also reflect that a well-regulated 
militia made up of private citizens proficient 
in the use of real weapons would have no 
fear of gun confiscation. 

Have you ever heard of Sergeant 
Alvin York? You have probably seen the 
movie, starring Gary Cooper. York was a 
conscientious objector. Hut when his friends 
were dropping like flies he reacted- A 
hillbilly, he was a trained hunter from 
childhood. 

lie first worked his way around the 
enemy's flank. He was armed with a 1903 
30-06 bolt-action Springfield and a pistol. He 
killed 20 Germans and captured 132, Of 
course, few of those captured knew it was a 
one-man job. The point is, he could shoot! 
He killed 20 men with one well-placed bullet 
each, He had no need for rapid-fire. He 
knew that every time he aimed and fired a 
man was dead. 

Most American and German soldiers 
at that time, with their bolt-action 
Spring fields and Mausers could also shoot. 
They had to work those bolts and correct 
every time they fired. And there were men 
actually trying to kill them all the while! 
There was no getting around their having to 
know how to aim and shoot. No room for 

f iin tas v 

Among the best combat rifles ever 
made is the WW 11 U.S. Ml 30-06 Garand. It 
is a semi-auto with a 1,000 yard effective 
killing range. It holds only eight rounds so 
there is no tendency to bang away at a single 

target. . t 

However, don't discount the bolt- 

action rifle. After aiming and firing, the bolt 
is worked as the gun is reaimed, so no time is 
lost. Most good military and hunting rifles 

are bolt-action anyway. 

You might be tempted to buy the most 

expensive rifle. But it is best to buy the most 


common, the tried and true, the least flashy. 

Pause a minute to reflect; if you were 
driving cross-country on a very important 
trip, would you choose a common car or a 
sports model? Of course, you would look 
grand in the sportster. But if getting there 
were the only important consideration, you 
would want the reliability, and serviceability 
of your dependable standard model over the 
object of your fantasies. 

The same goes for civilian combat* 
You may fantasize owning an expensive 
rapid-fire gun, mowing down raiders with 
ten slugs in each. It looks great in the 
movies, but why use 10 bullets where one 
would do? Besides, raiders won't bunch up 
and charge. They will fan out, using what 
cover is available, and you will have to pick 
them off one by one. 

Now, if in your fantasies, you used a 
30-06, preferably an Ml Garand, and could 
shoot, you could make your fantasies pay off. 
Then, with practice in making every bullet 
count, you could defend your territory 
against any number of predators. 

So if you must fantasize about 
weapons, fantasize being a better shot than 
any thieving parasite. Fantasize putting one 
well- placed bullet into every looter with the 
stupidity to set foot in your community. 

CHEMICALS 

If you are looking for chemi- 
cals or laboratory equipment give 
us a call and we will give you 
the current price and avail- 
ability or do our best to find 
what ever in our 1 ine you are 
looking for. 

For our catalog please send 
$1.50 to: 

The Al-Oiymist 
17525 Alder m 
Hesperia, CA 92345 

To place an order write or 
call (619) 948-4150 9M to 5RM 
PST M-F 
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SWING SAW 
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I^OR CROSSCUTTING long boards and 
A framing lumber to precise lengths, you 
can't beat a swing saw for speed and accu- 
racy. That’s why experienced home crafts- 
men, cabinetmakers and carpenters usually 
build one for use in the shop. The principal 
n nits and parts you'll need for the job are 
a tk-hp. motor, a ball-bearing saw arbor 
of the typo having a housing ceisI with bolt 
lugs, suitable pulleys and belt, a pair of 
heavy butt hinges and a few straight 2 x Is 
and 2 x 6s with which to build the table 
frame and the back support Figs. 1 and 2 
detail the saw tabic and frame. Before cut- 
ting the stock, note that, the table height 
will be 32 in. plus 1 14 in., I he thickness of 
the table top, or, a total height of 3314 hu 
Some craftsmen prefer a table height of 36 
in. on a swing saw. Check beforehand to 
make sure which table height you desire. 
Note also that the table -top length is 45 in. 
and that the saw blade is on the operator’s 
right. Many craftsmen prefer I he blade on 
the left, as it is somewhat easier to see the 
dimension marks when cutting to pencil 
lines rather than using the scale on the ta- 
ble fence- This will require a saw arbor 
with a left-hand thread. 


T3ie back legs of the table extend to f> 
ft. in height as in Fig, 2. First, cut the legs 
and the end and side rails, or stretchers. Be 
sure that ail parts Eire cut square at the ends 
and to the lengths specified. Assemble the 
end members with glue and bolts as in Fig, 
2 and check both assemblies for squareness 
before the glue dries. Then set up the frame 
with the side rails in place and place bar 
clamps across t lie top and bottom end rails, 
using one clamp at each corner so that the 
frame can be drawn together lightly before 
drilling the holes for the G-in. carriage bolts. 
Use waterproof glue in the joints and, when 
the frame has been glued, damped and 
bolted, check for squareness. 

The table top. Fig. 1, is a simple edge- 
gluing job with the joints doweled. To form 
the slots, bandsaw both edges of each of the 
inner pieces, and one edge of each of the 
outer pieces to a depth of Vz in., each cut 
being 14 in. long. Start the cuts in on a 14- 
in. radius, run straight for 13 in,, then out to 
the edge on a VLhi. radius. When the table 
strips are assembled* the cuts will lorm 
1-in, -wide slots with rounded ends* permit- 
ting sawdust and chips to fall through to 
the floor. Although the table length is given 
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here as 45 ire., it can be made any convenient 
length up to f> ft. by using the same general 
construction and thickness of material. The 
table top is attached do the frame with 
spaced wood screws driven m countersunk 
holes. If desired, the holes can bo filled with 
wooden plugs after driving the screws. Note 
in Fig. 2 that the table top Is supported at 
the center by a 2 x 2-in. cross member bear- 
ing on a 2 x 6-in t spreader glued between 
the rails. The cross member is notched 
through the' front rail as shown. Sand the. 
table Lop smooth and apply a thin coat of 
orange shellac. Finish with wax. The lower 
shelf, Fig, 2, can be omitted if desired, 

'Hie swinging column, motor sh^If, guard 
and arbor mounting are detailed and pic- 
tured in Figs, 3 and 4, The top of the swing- 
ing column is attached to a cross member, 
and this is hinged to the horizontal support 
which is bolted to the top ends of the back 
table legs as in Fig. 1. Before attaching the 
hinges, cut out and drill backing plates from 
Vs -in. flat steel so that the hinges can be at- 
tached with bolts as in the sectional view, 



By using tingle blacks; damped aguinsl the tcfl-ce, you 
can make angle cuts Up In ^15 deg. on slock 


Fig, X, Lay the hinges on an anvil and indent 
the hinge eyes with a prick punch so that the 
pins will be a tight press fit when the hinges 
arc assembled with the parts in place. This 
will prevent any play in the swinging arm 
and also will prevent the pins from wor king 
out while the saw is in operation. Note in 
Fig. 4, right-hand detail, that the motor 
shelf rides on y key, or guide, fitting in a 
fC cut on the back face and that the bolt 








THE SURVIVOR VOL 8 


3389 


THE SURVIVOR VOL 8 


holes are elongated so that the motor may he 
adjusted to give the correct belt tension. Two 
pieces of angle iron are bolted to opposite 
sides of the column at the lower end to form 
a mounting pad for the saw arbor, Because 
of slight irregularities of the cast arbor hous- 
ing, it's a good idea to insert a piece of ^-in* 
plywood between the arbor and the angle- 
iron pail as in the right-hand detail, Fig. 4. 
It is essential that the saw arbor and motor 
shaft be as nearly parallel as it is possible to 
make them, .As dimensioned, the parts ac- 
commodate an 8- in. blade. After mounting 
the motor and arbor, make the belt and blade 
guard, following the details in Figs. 3 and 4. 
Now, mount the swing unit in the frame and 
locate at the proper height in relation to the 
(able top by adjusting the supporting cross 
member of the frame slightly tip or down. 
When properly adjusted for height the blade 
will cut a groove in the table top about y& in, 
deep. Screw the fence in place and make this 
first cut through the fence and across the 
table top. Then remove the fence and mark 
it in Vs or Vuwn, graduations to the right of 
the saw cut. Note in the right-hand detail 
in Fig. 1 that the swing support is blocked 
out from the uprights. These blocks are not 
necessary for cutting stock up to 10 in, wide, 
hut for full capacity of about 13 in, they will 
move the unit forward just the right dis- 
tance. For correct blade speed with a J.7^5- 



H a If guard is built u|j as a unit before Qllticfiitig 
la Swinging column. Nate relative she of pulleys 


V.p.m, motOi, USe a 5 in. ]>U = 1(\Y on sin? nuhm DsiaiU below show the conslructio-n of column SJ»d 
and a 2- in. pulley on the arbor. ft ii gig- iron |icid on wliidi lltn taw arbor Is mounted 



SAW GUARD 


NOTCH FOR 
SAW GUARD, 
54 * DEEP 


vr plywood, 

-Dnru.fCJ.roH-'. 
ARBOR BOLTS 


ARBOR 
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Wood Clamps Aid in Working 
Sheet Metal 



Lightweight shed metal, sucFi as is u&ed 
in nuking singe sliieklsj may he cn&ily 
drilled, filed nr 
cm if clamped 
between two 
b o a r d 5 as 

show iir IS y 
tins method 
the sheet met- 
al i$ held rig- 
i d, & ti that 
holes will be 
wit! ion t Ij nt r s, 
and dca n 

simight ciiti: can be made, — Ro&s 
PI aisled, E reck svi lie, Ohio. 


HETAL, 




J- 


Rosebud lee Cubs - Freeze a tiny rose 
bud in each cube to firm! in special 
summer drinks, 

A drink with all the essential nutrients. 

1 be liana (peeled) 
i apple 

1 rl lemon 

2 lids, sweet cream 
2 this, honey 

2 tbls. crushed walnuts 

Throw all lists in a blender, apple seeds 
and all, mis and drink! 

Celery juice revitalises stomach and is 
terrific for the nervous system. 


Carrot juice is a rich source of vitamins 
A, IJ. C, D, E, G„ and K for stamina and 
vitality r 

Cucumber juice is good for the skin, 
heart, hair, gums and blood pressure. 

Many vegetables such as soy beans and 
piysl nuts have far more usable protein 
per o u n ee and per do! 1 a r than mea l d oes - 

1 loi nem a [3c rn a ye n na 3 sc : 

Combine ■! tablespoons cornstarch and l 
cup hut water 
Conk until clear. 

Combine l egg. 1 teaspoon mustard, I ■/* 
teaspoon sail, 'l tablesptsoits sugar. 3 
tablespoons vinegar, l cup oil. 

Beal with cornstarch mixture until 
smooth. 

Cover and re Frige rate. 

Keeps 2 months. 



Hjrdwood pulli r S l / 2 and 3 inehes wirff, f»™i bujr'.i for mosaic.* . Hollowed jaecs are 
stained unlif; reviainh/tj annul u stained, shellacked t ramishc-d, U* tnatch cabinets 


Door and drawer 

SUKS E T M A I I 9 6 2 


in mosaic 


tlUllLOW M. W*,! I 



Colorful /r;r if. JHOSfllt'3, against f jray tile 
tjroand, nrr lui mho tire on birc'jh. rirbbltfi?. 
lAiKfc judls mr before, small ones ahvw 


Each drawer pull find cabinet pull in the 
kitchen glimpsed «t le"! t — and there nrc 
jiEmiil, til in nil — is ?l miniature mosaic:, 
height colored fruits worked In hits of 
Venetian ghtss tile. They were designed 
find made E>y Mrs. Robert. I )e Li ban of 
Menlo Rjifk. California, to acid color and 
I n Liter] i Eu her new by ream deled kitchen. 

TIip liases are a lam (lord maple knobs 
(available For SH to 30 cent* each, de- 
pending on size). I heir centers lamed 
down on fl lathe tej the tile dcpliv A 
silicone coaling applied to the mosaic 
portion after the grout is dry makes it 
waterproof mid stain proof. 

The srn if dost way lo work such si ha 1 1 de- 
tail ip lo drjiw Lin- design oil tile wood 
And cut each tile to Fit, selecting Liles of 
tniifoj’jn depth. 1 Wnd ran glass Lite vn r i f- 1 ? 
in depth aind nmy vEiry in color from 
slied to slu'd. so buy more of uelcIi color 
tlmll you think you lU'Ctl,) 

If i-c.na use waterproof, clear, fast drying 
cen ten I, you need not glue an entire knob 
nl a lime. (Tit and place tiles, working 
wills severed at once so you can have 
alternate choices hi fitting background 
pieces (l he same color nn all pulls), TT lien 
S f N ,ce i r Mill'd, cement each lile in place. 
After cement all ies, cleao vs HU acetone, 
ri.nd grout w vc rill knobs elL a lime. 
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Query No. 499 6- — '1 wish I hit d a Recipe for a 
Man's Pie — that is, for the kind of pie a roan enjoys 
and that is not so common and usual as apple pie, 
cherry pie > raisin or mince or a host of others. I want 
to serve it at a high tea for my son's graduation from 
high school.” 

Macaroon Custard Pie 

Cream four tabJcspoonfuls of butter, 
work in two tabiespootifuls of Hour and 
add to a cup of hot milk overfire. Stir until 
it boils, then remove from fire, add one- 
half a tea&poonftil of salt, one-half a cup of 
sugar, and four eggs, and with a large egg- 
beater — or, better, ail electric beater — 
beat the mixture, and beat and beat until 
the whole is very thick and close-textured. 
While beating sift in one-half a cup of 
macaroons that have been heated in the 
oven, cooled, crushed and sifted. Pour the 
whole into a glass pie tin lined with rich, 
ilaky crust and baked just enough to crisp 
the crust on the outside. Now cook in a 
very slow oven, 275 to 3CK) deg. Fab., until 
die custard is firm, and serve cold, with a 
big spoonful of strawberries crus lied with 
powdered sugar as a sauce for each portion. 
Fresh peaches, chopped and sweetened, or 
cut-up fresh figs likewise sweetened, may 
be used instead of strawberries, and what- 
ever you use we warrant the pie will be 

found luscious-de- uscious, 

fine Cap 1$ Bench Anvil 

* A DA -in. or larger pipe cap can be used &§ 
an anvil for light work, ?dount the pipe on a 
base turned or glued -up to fit inside the cap 
and raise it to a heigh! that allows room tor 



your fingers alongside of it when holding the 
work. Polish the top of the rap if it is to be 
used for metal shaping, or leave it as is fur 
ordinary nail straightening and riveting. 

Wire Straightener 

*A lot of us^d wire be salvaged in a 
little time with this strmgh toner that handles 
many sizes of wire- Prill a kfc-in, hole through 


Popular Mechanics April, 1904 

flow CASTOR OIJj IS MADE. 


CnatOf Ml fa mndo principally In Oitlfornln, Italy, 
Mexico and lndin t InH ntoul eHotudvofy In CMSfor- 
nisi. There lire two distinct prneowirB or extract! riff 
the oil from the seed, 1. o., oxprcHnlou and decoction. 
While the In t ter process is adopted hi I Inly urn! 
India, thp California niRniifnctEircrH, it ml moat of tbo 
Mexican mnmifii('turprp t obtain the oil In the follow- 
ing manner; 

After gathering: the Reed !n the f n 31 of the y£ar* 
they arc placet! In drying furnmren for nn hour or 
so, for H suffickrit time to poften the *eed* t an the 
greater percentage of the oil contained 3n a need 
run be obtained when the need ts soft- After they 
have been removed from tile dryer, thry are placed 
!n the press, similar to. n rliler pros*, nod the seed* 
nrc crushed, -The oil niTifl ill Eo a large bowl Elln^ctly 
beneath tlila press ami is mixed with about an equal 
portion of water ami boiled for one a ltd one-half 
or two hour* — tliua precipitating the albumen and 
other Impurities. When cook there will be a thin 
scum on top, which - Is skimmed off. The water 
and oil are then separated, sometimes by running 
the water off and sometimes by 'baling' out the 
oil, which ] a placed in the ’sun tanks’ (tanks of 
metal exposed to the sunh where It bleaehe* for 
eight or ten hours, and Is then removed to the store* 
room, where It Is placed In barrel*, carboys, etc-, 
ready for the market Some of the trees in Cali- 
fornia reach a height of fifty feet, and the seeds 
from one tree contain a# much a* fifteen gallons 
of pure oil. 

Tn more northern latitude* the castor oil plant 
rarely grows higher than three feet, and Js used 
for ornamental purposes, while In warmer countries 
It becomes a tree, 


a block of hardwood. Then drill a hole bfr-in. 
larger than a piece of broomstick at right 



angles to it, Drill another hole from one edge 
io meet this one and turn a coarse-thre&ded 
machine bolt into it- With the bolt loose, 
thread the wire through the hole and around 
tlie stick. Then clamp the end of the wire In 
a vise and pull the ends of thp broomstick* 
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HALF 

DQQ# 


Portable Solarium 


nruE.Ait HoMHtAt' r Skitrm un^ciruHtvu, m"tf 


HI 5IBLEY 

T HIS light-weight snn-mnm on 
wheels can be used for acquiring 
a lan : as a warm, healthy play- 
rooin in cult] weal 'her and as a green- 
house in winter. lleing covered with 
a patented screen -glass which admits 
ultra-violet rays it will be of definite 
benefit to die human skin, insulation 
in front and around sides assures pro- 
tection against cold winds. 

General dimensions Eire given in 
Fig. 1, and you will note that entrance 
is in the rear. Half doors are provided 
so lliEit the upper portion can Ik 
opened for ventilation, while a hinged 
window in the front end permits cir- 
culation through- the structure. Con- 
st ruction of the curved roof frame is 
i pate simple as the arches are assem- 
bled in three IjeukI -sawed pieces, with 
lap joints casein -glued and screwed 
together. They should be laid fiat on 
the floor in assembling, and details 
are .show'll in Fig. 2 (at the top). The 
lower portion of the structure is cov- 
ered with in, hard pressed hoard 
on Lite outside, and % in. insulating 
board on the inside:. 

\ he floor consists of live two-hy- 
threes and diagonal tongne-and- 


f- Z8 — s 


groove flooring, witlii linoleum over insulating board. 1 he 
screen -glass, in 2S" width, is simply tacked to the frame with 
enp|KM r lacks and edges covered with half-round moulding 
Tins transparent covering is not only weatherproof, but will 
not break, being as easy to bond as window screen, 

A very strong, pimple and compact front fork and bracket 
:nr made as in Fig. 3, An eight-inch wooden wheel is used 
at this end. and inside the structure two wood braces are 
hulled through to the bracket, els shown in Fig. ■]. A Inuis- 


fiALF 
DO OP. 


^ r - 6 1 
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Ail. FRAMING 
FAVf.- 


AWl&ftfG 


'!w yiAfiS l^a 

BRACKET 

A&EM81Y J 


otA&amt- 

fi.QVPD'tti 


TuffMG 


disk* are slotted as shown lu form an 
nil pocket for cotton. Tin 1 I mb is a 
hi TiSS lube w lilt nil hi i!cs ;is iH| USl 
I’liis type r>i wheel is entirely sEitis- 
iEictnry where no prolonged towing is 
required, and is intended for drive- 
way .and lawn. 

The rear wheels arc mounted on a 
Yx” told idled sted axle as illustrated 
in the sectional view. Fig. 6. Inside, 
they are Extxcd over. 

A Inkling cot, a book (able and an 
easy chair can be accommodated with- 
oiit crowding and otherwise it can, 
be made very inviting. It will be an 
ideal playrqpm for children, keeping 
them off the cold ground and pro- 
tected from wind, yet having die bene- 
fit of wholesome sunshine. To use as 
a green -house,, simply low to a sunny 
spot, put tu si se Eves and install two 
nr three electric heating elements un- 
der them, protected from moisture 
a hov c. 1 v ve ti without the a rt i fid a I hca t 
it will make an excellent cold frame 
for starting p hints early, 


f /M'tf.e PAWS SLOTTED FOR. 
/ Oil POCKET 


CHAM3F# FOP 
a l ■ SOAk'FD 
-C077&V j 


smss' 

Vfpswz 

' D/A 
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3#Af$7 W£ 


WN?T£ P/A/E D/SAS, 
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AFGLFS 


S0X Oi/FP 
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CREAr/i 


5sf PLYWOOD 


5-MALL 
HAY PULLEY 


SOLID WOOD liLOCK, 
.FAINTED VE MTS- 


WOOD 


SOlDESED 
TIN, sfoi a, 
v IQT HIGH 


' WOOD 
&LOCK 


< LI FIG 
1 OFF 
T BASE 


(MOT ATTACHED 
TO BARN) 


I N' THIS toy farm the cents? 

of interest is the big barn, 
which is made to lift off the 
base so that a child can ar- 
range the tools and tractor to 
his taste, and put horses or 
eowjg In the stalls. One gable 
has a bay window with beam 
and pulley. The fence, which 
folds up when not In, use, can 
be made in as many sections as 
required. 

Small metal tractors may be 
bought, but one can easily bo 
built of wood as shown except 
the steering wheel, which can 
be taken from a discarded toy. 
The hay rack and farm waged 
have identical running gear* 
The plow frame can toe made 
of hardwood* with a combined 
plowshare and moldboard 
shaped from white pine, Taint 
the share and moldboard alu- 
minum, the tongue black, and 
me bandies red. 

Figures and animals will 
stand alone when sawed from 
wedge-shaped material. The 
man and woman have Holes 
drilled in their hands to re- 
ceive various small tools, a 
halter rope, or the handle of 
the milk palL 

Cl ANT HOME WORKSHOP MANUAL 

1941 


S1ALL5 


L THICK 

PAINTED 

VANES 


THIN 

STRIPS 

(glued) 


pinf flow, 
clued on 


aluminum 

ftALHT 


DOWEL 


-ff&bfU?66 ~~~ 
(lHIH LEATHER) 1 


DOWEL 


WHITE PINE 
WATER TANK 
(ONE PIKPj 


^SQUARES 
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HINGED ROQF^ 


CELLULGlD.fiWIWTED 

FRAMES 


DOWEL 

^2' 

SLOTTED 


^ CREAM 
4fafj'l\a.ck 


PIECES-^ lj£ DOWELS 

fblditiq Penan c 


GROOVE 


SLIPS THROUGH 
VHOU 1RHANP 

/PINE 

> BUCKET H 


Miniature Electromagnet 
Loads Model Train 

A sm jVIA electromagnet for loading 
freight on a model train may be made 
from materials which nearly every ex- 
perimenter has lying around,. 

The core is a shingle nasi with the 
point cut off. A small washer, made 
from a disk of sheet metal the same sbe 
as the nailhead, is soldered nn the nail 
1" from the head. A loop of wire is also 
soldered to the end of the nail for at- 
taching the magnet to the cable of a 
crane. .Fill the part between the washer 
and Lbe head by winding on even layers 
of any available small magnet wire, such 
as No, 34 enameled. Leave the ends of 
the wire long and cover the coil HsclC 
with a layer of cellulose tape. 

One dry cell, which may be concealed 
under the freight platform, will operate 
the magnet. If at si table lightweight 
'■"freight 1 ' made of steel ia not available, 
imitations can be made of balsa wood or 
pine and painted, but drive In a tack or 
small nail at the balancing point so that 
each piece can be picked up by the mag- 
net. 



SOLDtti 


WASH Eft 


^---TAPE 

|jpvihipiN0 
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When ehtJtilng ti IbrEud, gBe consist® ration, ih^ New 'Zeatund WhNf. ]s a dee wllh het 

healttlf, vig^T^-ps, JULor, 


Raising Rabbits for Meat 

SaiiNt’K an h M mi an tea Summfji, I a4Zl 


Pafnoiic and thrifty Americans can grow their 
own unratjoned meat at liHle expense right in 
therr own backyards. 

By MARTHA G. MORROW 

rtictc-e crpi plan-g by tltld Y/i I till Ip Service. 

U, 5. pa r1nm> nl o[ rh® [Jiletri&r 


H closely resembles chicken 
in flavor u nd, like it, is 
equally delicious whether 
fried or fricasseed. 

Just because rabbit meat 
isn't sold at the local butch- 
er's doesn’t lueatl that rab- 
bits can’t be raised, in your 
1 o cal i t y. They thr i v e w her- 
Cvci 1 that United States i;a- 


R ABB1T incat, and not aliened rabbit meat nl 
that, will he served (his year for the first 
lime on. many tables, and patriotic a] id 
thrifty Americans will raise rabbits In keep the 
wolf from the door. 

Some people consider white rabbit meat as 
great a delicacy as frogs' legs. Certainly it de- 
serves to be more popularly used than hitherto. 


lion book lias La be pro- 
d u c ei d when purchasing 
meat, WhaL’s more, you will like the meat, too. 

You don t have to ttve on a farm in order to 
raise ' rabbits. Any Lack yard where chickens are 
permitted will do. AU (he equipment you need 
is. a little feed, table scraps, and several packing 
boxes which you can easily remodel. 

If you are considering raising rabbits for eat- 
ing, you would probably choose a New Zealand, 



CuL up ft |ry«i rirlibU In lhl< way, antt lino conlahifii far ttmpki^ 

qnd handling i( yOia plan 1o rifrlt tilth trtotlt. 


Chinchilla, or o n e <>f the 
o(3ser better- known breeds. 
The lovely albino rabbits 
are tEic most popular, and 
Consequently are often hard 
to buy. 

You might begin your 
venture with a doe mated 
zM ;j reliable dealer’s rab- 
bllry, If you have plenty of 
space, three or four does 
and a buck will furnish you 
w i ( h ibit (he rabbit meat 
your family will use, And 
it is just as easy to prepare 
iis chicken. 

Babbits cost from $1 to 

eiieli, which anight seem 
high until you stop to think 
that your family of one 
rabbit will have increased 
to 26 or more within six 
months. 

Plenty of fresh water 
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GALVANIZED IRON! 
ROOF 


r POULT W 
NETT IMG 


clippings, pea vines, and even 
small blanches from fruit 
trees may be given them. 
Tender weeds from your 
Victory garden would bo 
most welcome. Rabbits that 
are unaccustomed to greens 
should be given only a small 
li a n d f u 1 at first, but the 
quantity may be increased as 
they become used to them. 
Carrots, turnips and sweet 
potatoes may be fed the m 
dining the summer or stored 
for use next winter when 
green feeds are scarce. 

A quantity of hay should 
be placed where the rabbits 
can get it whenever they 
wish. Salt should be sprin- 
kled on the food every week 
or so, or a small block of salt 
should be nailed up in the 
hutch where the rabbits may 
get at it conveniently. Rab- 
bits, like cows, don't receive 
enough salt from ihe teed we 
humans provide for them to 
keep healthy. 

How often, you feed your 
rabbits each day is largely a 
matter of personal prefer- 
ence, but on.ee having de- 
cided on a schedule, you 
should stick to it, A doe and. 


BOTTOM 


1'POULTf?? 
N FT TINS 


must be kept in the hutch. Re careful that the 
pan isn't too sin oil— they consume an anting 
amount of water. 

You have a pretty wide choice of what to feed 
your rabbits. They should be fed whole grains 
sudi as cots, wheat, barley and rye. but the kind 
vmi select would depend largely on what you 
have on hand, or the cost in your locality. 

Dry bread and clean table waste, except meal 
and greasy foods, may be used to vary lire food 
and keep costs to a minimum. Potato peels, lawn 


51 ot roe miltal 

FECD TROUGH 


& HOLE 


SECTION THROUGH MANGER 
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CUTTING DETAIL 
,-J^V t Hi> _ 


0cwu'oLrr___L : tv 

bend to mlsifiin Tn« 
J opposite side pl A te 


M.ETAC 

PEED TROUGH 


FEED TROUGH! GUARD 


MANGf-P ASSEMBLY 


Mating and Nesting 

It is customary to mate tho doe ns soon as the 
litter 5s weaned. In this manner it is possible to 
produce four litters a year. A litter of seven or 
eight is considered the best size- When there arc 
more, the weaker ones should be destroyed, 

A box with straw to be used in making a nest 
should b e placed in the hutch 27 days after mat- 
] nj r. The doe will line the nest with fur from 
her own body to make a cozy place for her 
young. Like most pets, they are born 
— naked and blind, but begin to grow hair 
after two weeks. It is Ijest to leave them 
with their another until they are eight 
weeks eld, and within another month they 
will be ready for frying, 
a When you start to lilt a rabbit, you will 

be surprised to Hind that they some limes 
weigh ns much as 1G or IS pounds. Never 


000 PL DETAIL 


DOftfi FASTENER 


TAKE WJCfMElf 
yjrRIVi 1 HOOK 


MANGER TOP 


LIST Of MATERIALS 
LUMBER 

p aT |n PlfrCniT SIms 

Front earner paftla 2 lVl" * IVj 

(]£ le^? are il^strort, Lh* Riocoe eticuld hir C< 
*Lngl9 etcek wan «nil 76* Iot a do '" b] * d 

Dmi KO.M - I Yf.' If" 

Mrjruj-tT Jrartt „ * n ,, * 

Tt i cinq uJar mring-fir (aront- - - V< 1 “ * 

pdpng ft Iron t ► ^ '■'* K 

Mn^iir t ^ 

Rear c*ruc: pnils...., -....,.2 Ivi j( 

{|£ 3 eg a arfl de&Li^d. line pieces should be S 
sLityLo dsjck u n 1 1 and 63 ^ Lorw ier a daubl? 4' 

Marujtlf T^ar 1 ifv, X JjTV 

Top lion! ' «**«) 

Bottom * 1+ 

Top fnris , . . , ^ X V* 

feotioisi pucta y* n 

Manger ,l?$ll®m 1 j* * l 

F*e 4-1 romp: r«flr I ^ 

V ijt tlcfl t 4 aai S ■ i- ■ ■ 4 !T * I l'^.i 

ft brl.K.0 Ala t d OOT B A. 1 | * 

Ueei-lnlcti blocks ■ ■ 2 I x 


Feed-bough g-unnlst 
neoJ 


G ALVA HIT EG IRON 

„ ,t 1 y<" x SQ" (Tt gage) 

) 36" x a r (26 

MISCELLANEOUS 


L 3ft"' « S" 

FI ar-r * 

(TJhc t'i" ni-osli 17 qage q a tvfl II L? fldi hardware tloLti) 

' ‘ t 14" 1 x 3 ft" 

Manger , - , 

(Use isiuilb 3ft qu^e pgutlry Selling* 

Frbnl omk doors > 1 x 

JUso r Tii^js. IS fios*. pouMiy neltLngt 

bdtk o aJ efl ’ * ^ ^ , , 

iU=e 3 " mochj ts poullry neUtng? 

A Da^r 3tilck.ni. — 2 

Fovr-pcnay box iicriln, (or (tuaI, rear on.c£ i*oL 
Elgbt-penriy box iLalls. post*, ertdB and boHom-s, 

Tcullry nii- 1 ling slciplos. 


fcdrk o^d tnix.. 



lumber, used thicken wire, and old crates, 
II u is to be left in 3 he open, the roof 
should be covered with tarpaper which 
overhangs the wire below. I or conven- 
ience, a wooden frame should be made for 
tE>e wire door in front. 

The hay can be kept in a Y-shaped man- 
ger made by nailing a few slats between 
one side and the roof- An empty tin fur 
water should be nailed to another sidy. 
Very professional looking containers fur 
the food can be made out of a five-gallon 
0 il can if you have one handy. 1 he hutch 
should be placed where it is protected from 
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l.]!l a medium wnig] s L rabbi I as aliawn at ttin leil. 
At (lie jigM 3s Ltie correct way lo lift carry ^ 
heacyy rabbit. 


ijie wind and storm, such as by Hi 6 side of the 
house or garage or barn or oilier building. 

Clean Hutches 

The hutch should lie kept clean. If the floor 
is solid, a scraper can be made by nailing a fiat 
piece of tin to a wooden stick. Willi this hay, 
which has fallen on the floor r unused feed and 
droppings may be easily removed. Floors, which 
will be less trouble lo clean, can bo made by 
placing inch slats a half inch apart. These spaces 
let Ihe soiled hay and other refuse drop through. 
Trays should he placed underneath and cleaned 
periodically. 

Nest containers should be large enough to pre- 
vent crowding bul small enough lo keep the oc- 
cupants warm by Ihetr own body heat. Two gen- 
eral kinds arc Used extensively— the box type 
and the nail - keg type. 

The box type nest Is constructed so the lop 
and bottom can be removed lo facilitate clean- 
ing. The nail-keg nest is inexpensive and easy 
to construct. A nail keg with metal end hoops 
is best for the purpose. One with a bead diam- 





eter of J3 inches is preferable for does weighing 
more than 12 pounds; a diameter of 1 1 V 2 inches 
for those weighing 8 to 12 pounds; and a diam- 
eter of 10 inches for those weighing less than 3 
pou nds. 

Proper feeding and cleanliness ate the most 
important precautions to take against disease, IE 
you keop the hutch clean, and change Ihe wa- 
ter and food regularly, the chances are that you 
will not be bothered by sickness in your rabbi try, 
so f nothing much to bo avoided. 

They Are Not Pets 

One final word oE warning. Don’t treat your 
rabbits too much as pels. They are very interest- 
ing creatures, and children are likely to become 
particularly fond of the white ones. Put if you 
are planning to use them to supplement your 
meat supply, you don't want to become too at- 
tached to them. It might be a good idea to buy 
a white rabbit far Che children to center their 
affections on, and a breeding stock of redo red 
ones, for straight-out eating purposes. 
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ars in Refinishing 
Old Masonry 


thahsed knowledge. With these 
reservations, bis search took 
him through many possible 
lie ids of endeavor. The build- 
ing industry appealed to him 
os having the best potential 
stability and future growth, 
and in tEie building industry 
Mr. Hoi ford found the oppor- 
tunity to be oo i no his own boss. 


Many Prospects 

for Orders 


E r C, Holtoifd beljflTnJ 
it tnms Isa* a rig hi to 
urn: Ip wit tot he l>ssildi 
his own h uaLnc-ss and 
snakes it pncy^ 


His choice was a kind of 
work that up to the past few 
years has been seriously ti eg - 
looted — that is, the surfacing 
of old and new masonry con- 
struction. One need only to 
look around In any com tn unity 
to See a vast amount of po- 
tential business that can be gut 
by explaining tn the owners 
that thorn is an economical 
way to beautify and protect 
masonry surfaces, sue}] as 
th ose on. ofd stucco, brick and 
concrete buildings, also, the 
interiors of many commercial 
and industrial buildings. 
Every home owner, too, is a 
prospect for a colorful, per- 
manent surface on his base- 
ment waits, converting the 
present drab, unpleasant base- 
ment rooms into cheerful play- 
rooms, useful laundry rooms* 
homo workshop, etc. 

Mr, Hol ford learned through 
an advertisement that a man- 
ufacturer was offering a proc- 
ess consisting of a specially 
prepared waterproofed mate- 
rial (called “Colorcrete") in 


Xn. auto iTCTltoT cantos llto mClclilKW lhat 
rnlStoS tfcto matorial Cind tiirninhas 1 h.fi air 
pleasure lor liw sp-raylriq a jip lie nil aru It 
to aasy Id move quickly £t*to Otto job to 
anoltwir. 


Almost any 1hitkne5& of imqltrlal desired 

may bn sprayed oil linm (he innrlar like 
maii Sri llto ognlni.m&r Itold by Mt r Hal* 
I Did, Tk* motoiinl la nctsy to op ply- 
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Severely ctc-lfr-rLoratriri Rfuc^-Ci inasl be H?T«<?vrcl bo- 
Son? Ihe r^sufteeing molorSo] may bo n-pmyfrd on. 


tlsi * ly colors and shades, and a pneumatic ma- 
chine for the application of this material. The 
simplicity and case of operation as well as the 
abundance of info nnaLivc sales literature llmt 
the manufacturer furnished his operators gave 
Holland the courage to start work in a Held that 
was new to I urn. 

Low Cost of Doing Business 

Today he is Lite owner of a substantial busi- 
ness of his own . Ilo is Ins own sales man ago r, 
his own foreman find workman. Ho takes the 
orders and does his own work, with the excep- 
tion of hiring a helper for some jobs where it 
may be more convenient to work with two men. 
He needs no shop or store. He has no rent to 
pay, and no overhead cats up Ins earnings. An 
ordinary automobile trailer carries ail his equip- 
ment consisting of the mixing machine, some 
ordinary garden hose and whatever quantity of 
material Sic may need for ihc job in hand. 

Regarding the actual money return on this 
kind of work, Mr. Hoi ford has this to say: 

"I liave just finished the job in Wyoming Park. 
We have kept a careful record of our Cost fig- 
ures and the final analysis of these figures is as 
follows; 

2,000 sq- ft. net area. 15 bags material used. 

Selling price to customer. , $200.00 

Material cost .$45. CO 

Labor— 2 men t$E> 50c per hr. 

lor three days 22.00 

Repair work before surfac- 
ing — 40 In s. (re) 50e, 20.00 

Job cost me - - R7.Q0 

My net earnings on job ,.,$113 00 

"This house was originally finished with a peb- 
ble dash stucco several years ago and when 1 
was called on the job 5 found it to he badly de- 
teriorated. In fact, some of the old stucco was 
cracked up and some of it was breaking away 
from the kith. This accounts for the repair work 
which was necessary before we could apply the 
material and which is covered by the forty hours 
of labor shown in the above figures. 
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And hn'9 L3 COmpl«Hfld ]nb— Uh" tpJayln^ ol 

tin ticilirti kiJuia — -v hi l II n.O(l*d Mf. HolEord ELI '3. DO, 


J 'My net earnings of $112.00 pleased me very 
much, you may be sure.” 

One Job Sells Another 

The growth of Mr, IloUord’s business has been 
very rapid and mostly through other people: ap- 
proaching him while he has one job in progress. 
He writes: 

"Naturally, 1 was pi eased , especially when I 
found diet the first jobs were Setling others. You 
would be surprised if you knew what a lot of 
interest is created when 1 start my machine. 
People ask questions about it r want to know 
what the material is and cost to re -surface their 
houses, 1 have done only a little advertising tins 
year and have not employed any salesmen be- 
cause the Work 1 have done has brought me all 
the new business J could handle.'' 


Raising Quail For Profit 



N EARLY everybody at some time or other 
has heard the cheery, vibrant call of "Bob- 
white,” but probably not One person in a hun- 
dred has dreamed that quad raising for profit 
would become o fascinating hobby or even a 
full-time occupation. 

Yet that Is just whet lias happened, is hap- 
pening now. At the present price of farm prod- 
ucts, one_ pair of pen -raised quail is worth as 
much as ten bushels of wheat, or twelve bushels 
of corn,, or five barrels of potatoes. Pen-raised 
quail arc worth $3.00 each, for propagation pur- 
poses, ond there is a steady sale for them at that 
price. One setting alone can produce $30,00 in 
sales. 

Quail raising under modern methods is com- 
paratively simple. r lTe average farm boy of girl 
can raise a pen of quail just as easily as a flock 

of chickens and make even more money on it- 
This does not mean that quail raising is an easy, 
quick way to get rich. Far from it. Put it is 
a safe way to add a substantial sum to income. 
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Ninefeen Quoit from Twenty-"! wo Eggs 

Take, for JLEu.^tr’^l ion, Bob rhilhps, a factory 
Worker Jiving on fi farm near his work, at Bald- 
win, N. Y. He hatched and raised nineteen quail 
out of twenty- two eggs, and this was his first 
attempt. Getting nineteen quail out of twenty- 
two eggs is not only out of die ordinary* it is ex- 
ceptional! But suppose that Bob had raised only 
ten birds, Ho would still have made ?t profit of 
$24,50 in El is venture, as the total cash outlay in 
raising them was only $5.50. 

Bob told us—' T located two quail nests on the 
farm just before mowing time. I knew the nests 
would be destroyed if something wasn't dune 
about it* and J decided to sue what I could do to 
hatch and raise those quail, 

"After making a few inquiries, t managed to 
get a pamphlet on quail breeding from The Game 
Conservation Society of New York. This pam- 
phlet gave information both as to the artificial 
end I lie bah Lam method of prop agal ion. I de- 
cided on the bantam, as I had had a litlie experi- 
ence with chickens. 

Put Bantam Hen to Wort 

" Fort u ny tel y, I was able to obtain two bantam 
hens that were setting. I made my batching 
boxes according to the instructions in the pam-j 
phlct and placed the hens on l he eggs, For 
twenty-two days T watched and awaited anx- 


iOU$ly the outcome, On the twenty -Second day f 
(he eggs began to pip. On the morning of the 
next day there were twenty -one baby quail in 
Lire nests. 

J 'By following closely the instructions ,1 have 
raised nineteen of those birds to maturity. As I 
had an old hen coop about the place and boards 
necessary to build my rearing pen, my total cash 
outlay, 'including the cost of bantams and feed, 
amounted to $5.50. 1 had lots of fun raising the 

quail.” 

At the present writing, Boll's quail have a mar- 
ket value, for propagation purposes, of $57.00, or 
a net profit of $51.50. 

What Bob Phillips has done, the average farm 
boy or gis t can do. Even 1 hough [heir percentage 
of hatch ur raising the birds Lu maturity may not 
l^e as great as was Bob’s, l hey can make a hand- 
some profit by raising quail. 

Tli ere need be no fear that, by l he (tine your 
quail arc ready for market, there wall lie a sur- 
plus and [lie price will be down. N is safe lo 
aay (bat for several yesil-s, at least, Che price of 
pen -reared quail wdE be in (be neighborhood nF 
$5.00 each. It. isn't solely the dollars and cents 
value that should interest 1 he farmer in quail. 
Quail on the farm are worth more than the lime 
and trouble it takes to raise l hem, if only to de- 
stroy harmful insects. Too, quail propagation 
must be resorted to if the sport is to continue. 


A Perpetual-Motion Puzzle 

Popular MecliauipR — 19 JE 

The fallacy of perpetual motion is 
tmw so generally understood that the 
description oi a new scheme for attain- 



Thi liittraclifrn b<twc*n 
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iag it is only justified in so far as 
it may be instructive. The sketch illus- 
trates such a device, apparently sno 
cessful, and the discovery oF the error 
in it is both instructive and interesting. 

Mount a horseshoe magnet on a 
wooden base, and into the latter tut a 
continuous groove along the three sides 
of a triangle opposite the poles of the 
magnet, N and 5. Suspend a long* 
narrow E>ar magnet on a universal joint 
from a standard- A pm projects into 
the groove from the lower end, which 



Rack for Drill-Press Bits 
Forms a Good Practice Project 


is its north pole, and can move only 
along the triangular course. 

Start the device with the suspended 
magnet in the position shown. The 
lower end will lend to move in the di j 
reclton of the arrows, because in so 
doing it is getting farther away from 
ihe repelling north pole of the horse- 
shoe magnet and nearer the attracting 
south pole, which actio - , will bring it 

to the corner of the triangle in the fore- 
ground, It will next move down the 
side as indicated by the arrow* because iri £ 
along that line it is nearer the attract- fr ^ e “^ 
nig south than the repelling north facE bloc 
pole. When it reaches the end of its tal>[e , <>f \ 
trip, at the angle between the poles of using a " 
the magnet, the attraction and re pul- tioid the ■ 
s Eon will be balanced, but a slight jar the bit ii 
will carry the traveler beyond tine fbown sa 
angle. 

The third leg of the triangle will be 
covered similarly, the north pole re- 
pelling the traveler. On this basis the 
motion should continue indefinitely, 
but a test will show that it will not 
do so. 

The corners of the triangle should 
be rounded slightly and it would be 
E>ettcr to use several hanging magnets, 
flexibly connected.* so that when one 
is at the dead center the others will 
carry the traveler on. 


CLAMf HO 
hrfQJOft 
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1HHKF SIKTLE STILLS 


the ability tfr distill ymv own food flavorings, perfuneE, and herbal 
Concentrates moy nor be considered very survival oriented. But the sxise 
process can be trsed to dimJl impute water and to rake oedicines, Wn>t to 
went ion the norc COVKMlly associated skill of moon shining. 

The T^oonshiiH' still is nure complicated than I will address here, Tot 
now, I will concentrate on .mils which -can be used for survival. It' a acting 
how ingenious a still can he vberi you are desperate. I Once eflde a a Li II 
nut of n hollow rock and a piece of black plactie just It? gei acme freak water. 

ff The El rat a till is the Simplest of all stills, u.ied for extracting 
floral essences. Find a clear, narrow necked, l&rge jar. Clean it well, 
sod dry it completely cut. Tit as large a bundle b£ Is vender, roses, Of 
Other flowers with a large mount of niJji through the neck of the jar 
you can - without letting the flowers fall all the way in. Cap tlie jrar . 

You enrs use cork, or Anran Wrap, or a piece of poper ( JifiS ori, Set the Jar 
in direct; sunlight- l-save £t ail day. That evening, you will have ail the oils 
the flowers can give, Upmove the flowers, and pour off the oil. Hash the 
jar again, and repeat os often as you want. 

0 The second, still is more complicated, hut still aifipLe enough for 
even o young, child to :,^5cc . Hy children made their EitSt one out of a 
cardboard bos, Suue black paint, and a piece of broken window glass. \ 
more permanent One can be made QUt of wood. Vqu will need three pieces of 
If hoard - one ir*9", one 11 h kI 9", and one 9*W. : Cut the 
board diagonally. Vqu will also need a piece of clear glass ir*21 , an 
old me till ice cube tray [the kind that had the removes ble inside*), flat ^ 
black paint, nails, and some scrap wood to make the legs, Hoi! the 11 x9 
board to the ll"xl9" beard at right angle*. Wail the 9*'xl 9" triangle 
pieces Ort the ends. Paint the inside flat h lack. The legs are optional - 
you can use a hrick for the back support. The still Is new reedy t* set 
up and use. Place the still on the ice tube tray ind a brick where the 
=nn uill shine into the bo* moat of the day. Set (nside the box t bowl 


T hH 
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FEDERAL JUDGE H. FRANKLIN WATERS 

CORRUPT SERVANT OF A CORRUPT SYSTEM 


In the Middle Ages, if a peasant had 
been so bold as to sue a noble, the outcome 
was obvious. Today, our Constitution 
guarantees the right of any citizen to get a fair 
hearing in a trial, regardless of the status of 
the defendant, Yet, the medieval system can 
still be imposed on a plaintiff if that plaintiff 
is without means, and especially if the 
plaintiff is in disrepute and can be seen as a 
political offender. 

IT Franklin Waters, United States 
District judge, Arkansas, accepted a case 
wherein Plaintiff was suing Lawrence 
Harper, vice president of The Democrat- 
Lithograph Printing Company (DP&L) and 
I Jill Blann, owner of Delta Press. The causes 
of action were breach of contract; fraud; 
breach of fiduciary duty and copyright 
infringement, 

fudge Waters is a good servant of "the 
system, 1 ' He undoubtedly had personal 
knowledge of Plaintiff as a notorious public 
figure in Arkansas. So he automatically 
denied all Plaintiff's evidence against the 
defendants and arbitrarily gave the decision 
to the largest printing firm in the state, and 
Bill Blann, a common crook and swindler. 

Judge Waters would not have minded 
acting as attorney for the corrupt DP&L, with 
their $20,000, ObU in assets, prestige, and 
political influence. But he may have had 
misgivings about favoring Blann. Even so, 
Blarm had to be cleared if DP&L was to be 
exonerated. 

Defending the system against such 
people as Plaintiff was his perceived duty. 
Every judge with a totalitarian mind set sees 
the political offender as a far greater threat to 
the system he serves than the simply 
crooked. So although Blann is an obvious 


by Kurt Saxon (Plaintiff! 

crook, he must be favored over the political 
offender, who must not be allowed to 
prevail. 

What led up to the trial was financial 
reverses suffered by Plaintiff which made 
him vulnerable to a hostile takeover bv 
Blann, 

Plaintiff was out of his best selling 
book. The Poor Man’s James Bond and 
lacked funds for printing. Blann offered to 
pay $15,000 if Plaintiff would repay the loan 
in 90 days, along with $3,000 interest. 

Failure to pay the full amount would 
result in Plaintiff's signing over the 
commercial rights to The PMJI3. 

As security against Plaintiff's failure to 
sign over the rights, 3,000 FMJB's were held 
bv DP&L to bo turned over to Blann if 
Plaintiff did not sign, The trial showed that 
DP&L had actually turned over Lhe 3,000 
books to Blann even before the due date. 

When making the agreement, Plaintiff 
was sure that his biggest dealers, who had 
routinely paid up to $10,000 yearly for his 
books would pay off the debt. Plaintiff duly 
offered the books at $6,50 each, $2,00 off the 
wholesale price if up to 1,000 where bought at 
one time. 

Although the books were certain to 
sell, the dealers showed no interest. It was 
later learned that Blann had approached all 
the dealers he anticipated would make such a 
purchase and urged them to boycott Plaintiff, 
causing him to default. Ids offer was of 
perpetually lower prices regardless of the 
amount of books purchased. 

That they complied is shown by 
Blann s invoices to his dealers, refli Ting the 
uneven pricing for PMJBs between small 
dealers and the larger ones, as shown below: 
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Guardian, Do ug Blann (Biann’s own 
brother ) f Jim's Military Relies, lino 
Internationa], CRB Research, DWARF, 
AARCQ, Anvil, Enoksen and The Larder; 
$9M each. 

Paladin Press, Federal Sporting, 
Butokukai, Loom panics; $7.00 to $7.50 each. 
Conan t's Landing; under $6.00. 

While the larger dealers were waiting 
lor the rights to PMJB to revert to Blann, they 
bought what hooks they needed to fill current 
orders but did not take advantage of Plaintiffs 
offer, effectively boycotting him. Judge 
Waters ruled that the unhelpful amount of 
books purchased showed there was no 
boycott. 

Although Plaintiff might have gotten 
credit from DP&L, Blann assured him that 
DP&L did not give credit. The agreement was 
for a loan. However, the trial showed the 
printing was done on credit, Blann did not 
have to come up with any money and so did 
not risk anything. Blann had told Plaintiff lie 
had borrowed the money to pay lor the 
printing. 

Had Plaintiff known the work was to 
be done on credit, the agreement would have 
been entirely different. 

When he defaulted, having suspicions 
but no proof. Plaintiff signed over the rights 
to PMJB. He then requested the return of the 
books held as security; books with a retail 
value of $47,460. Blann would not give them 
up. 

Note; PMJB had earned hundreds of 
thousands since 1972 and was still a 
consistent best-seller, it was worth several 
times the amount of the loan and the books 
were legally Plaintiff’s. But judge Waters 
ruled that since the agreement didn't specify 
the return of the books, they belonged to 
Blann, 

One doesn't need to go to Jaw books 
for this. Anyone sitting behind a desk at a 

batik would affirm that once a debt is paid, 
any security against payment is automatically 
returned to the debtor. 


Following Blann 1 $ fraudulent 
acquisition of the rights to PMJB 1, Plaintiff 
revised and re- copy righted PMJB 1, renaming 
it 'The New improved" PMJB. This was his 
only defense against Blann s acts and was 
indeed an attempt to make the stolen 
property worthless* Judge Waters, true to 
form, accused the Plaintiff of acting with 
"unclean hands" and ruled the new 
copyright invalid (Exhibit B-26). 

Meanwhile, Plaintiff had struck up a 
pleasant association with Harper by phone 
after having printed and paid for several 
thousand brochures. To Plaintiff's 
amazement and delight. Harper offered him 
credit for the printing of 5,000 each of six 
books, including The New Improved PMJB, 
That was a total credit of $98,000 for 30,000 
boo ksl 

The books were printed and during a 
phone conversation with Harper, Plaintiff 
said he was not going to sell Blann any more 
books. Without hesitation, Harper then said, 
"Billy says all your books are in his catalog 
and if you won’t sell him any more he won't 
pay me the $80,000 he owes me lor 135,000 
catalogs. 11 

This shows that Blann had anticipated 
Plaintiff's refusal to do further business with 
him and so he had threatened Harper. 

Plaintiff, out of gratitude to Harper for 
the credit, told him he could transfer 1,000 
books of any selection to Blann and Blann 
was to send Harper $7,500 to be applied to 
Plaintiff's account with DP&L. The 1,000 
books would help with Blann s present 
customer orders, after which, Blann’s later 
catalogs would not feature Plaintiff’s books. 

In the following weeks. Plaintiff 
noticed many full page ads in weapons- 
oriented publications featuring Ills books. 
The ads were by other dealers than Blann 
and the books advertised had not been 
ordered from Plaintiff. The books were also 
in the catalogs of other dealers who had not 
bought them from Plaintiff, All the full-page 
ads in national magazines and large 
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circulation catalogs had to represent a 
guaranteed source of many thousands of 
books, 

Plaintiff then told Harper that [Harm 
was marketing thousands of books through 
other dealers. Having utmost faith in 
Harper's integrity, Plaintiff naively asked 
him if someone else at DP&L could be 
transferring the stored books to Blann. 
Harper said that was impossible and 
suggested 13lann might be getting the books 
printed somewhere else. 

Plaintiff had promised Harper large 
and prompt payments io pay off the debt. But 
with Blann and his dealers saturating the 
market with Plaintiff's books. Plaintiff was 
increasingly unable to live up to his promise. 

In short, with most of Plaintiffs 
former dealers buying Plaintiff's books from 
Blann because of Blann s undercutting 
Plaintiffs pi rices, nearly everyone in teres Led 
in the material was getting it through Blann 
and Plaintiff was being forced out of business. 

Meanwhile, I larper was becoming 
impatient and was demanding payment. 
Finally after Plaintiffs many complaints 
about Blann, Harper said that (f he believed 
Blann was stealing his books. Plaintiff ought 
to sue Blann, 

Plaintiff could not believe; did not 
want to believe, that his benefactor had 
betrayed his trust. Even after he had gone to 
an attorney. Plaintiff resisted an outright 
accusation of I larper. Nonetheless, Plaintiff 
could see no way for Blann to act without 
Harper's compliance. Plaintiff had to 
confront Harper with the accusation in order 
to get at the truth. 

The Little Rock attorney, Steven 
Carver, contacted Harper and verified that 
Harper had, indeed, been secretly selling 
Plaintiff's books to Blann from the outset. In 
compliance with Harper, Carver drew up an 
agreement that if Plaintiff should drop the 
suit Harper and DP&L would sell no more of 
Plaintiff's books to Blann. Plaintiff refused to 
•sign. 


Plaintiff had lost too much by Harper's 
crookedness. Besides, he knew that neither 
Harper nor DP&L could be trusted, as 
subsequent events have proven. Had Harper 
admitted his guilt early on and cut Blann off 
from access to Plaintiff’s books, Plaintiff 
would simply .have sold the books, paid off 
Harper and taken his business elsewhere. But 
Plaintiff had been hurt too much, both 
financially and emotionally, by Harpers 
callous betrayal. Especially since he realized 
that Harper's generous credit was not on his 
behalf, but on Blann's. 

Exhibit A proves that Harper printed 
30,000 books for Plaintiff. Exhibits A-6, 7 and 
8 show that out of those 30,000 books, 
Plaintiff was shipped only 11,836, Blann got 
18,164. Less the authorized 1,000, that left 
17,164 with a retail value of $291,738. It 
doesn't matter what Blann got for them, 
since he wasn’t supposed to have them. Had 
Blann not been sold the books by Harper, 
Plaintiff could have sold them to those who 
bought them from Blann and thus satisfied 
his obligation to I larper. 

Blann wanted those books to sell. 
Owing Harper $80,000 at the outset and 
threatening not to pay, was enough leverage 
to maneuver 1 larper into the position of a 
willing took 

So Harper printed 30,000 books on 
credit, further trapping himself into such an 
indebtedness to his company that he had to 
proceed, regardless of the consequences. 

So the case came to court on October 2, 
1990. Neither Harper nor Blann had any 
defense, but needed none. Plaintiff was on 
trial and was judged and found guilty before 
it began. 

There was no jury. Plaintiffs attorney, 
a California corporate lawyer, had reasoned 
that a judge would give a larger award than 
would a jury. The idea that his client was 
considered by the court as unworthy of 
justice never occurred to him. In effect. Judge 
Waters acted as attorney for the defense. 

In his Memorandum Opinion Judge 
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Waters starts off with, "This is an action for 
copyright infringement." in actuality, the 
copyright issue was Incidental. The main 
issues were breach of contract, fraud, 
conspiracy, and breach of fiduciary duty, 

But judge Waters placed the emphasis 
on copyrights in order to exonerate DP&rL. 
The idea being, if the copyrights were 
invalid, DP&L and Harper did no wrong in 
selling the books to Blann, Hut this is not so. 
Had the merchandise been baseball caps or 
book ends, unprotected, it would still have 
been breach of contract, fraud, and conspiracy 
and breach of fiduciary duty. 

Even so, the copyrights were all valid. 
Of Survivors 1 and 2 Judge Waters wrote 
(Exhibit B- 19), "'['lie evidence before the 
court indicates that Survivor 1 and Survivor 
2 were publicly distributed in 1984, more 
than one year before the date of the first 
publication. Thus, the copyright protection 
on these works has been forfeited.” 

The allusion to 1984 indicates an 
August 1984 ad in American Survival Guide 
(Exhibit 13-4 1) featuring Survivors 1 and 2, 
Poor Man's James Bond, Grand dad's 
Wonderful Book of Chemistry and others. 
The same ruling would have invalidated the 
last two, but did not. 

The books distributed in 1984, and 
before and after were duly copyrighted earlier 
editions. In the 1987 edition of Survivor 1, 
the first page (not the title page) says 
"Copyright 1976 by Kurt Saxon." In the 1988 
edition of Survivor 2, the first page (not the 
title page) says "Copyright 1977 by Kurt 

Saxon." 

The books in the ad were 11 1/2 x 14, 
on newsprint and, except for a 1930 home 
workshop manual added as filler, were 
identical to the original 24 issues copyrighted 
separately and bound in their original tabloid 
format. 

The Survivors 1 and 2 of 1987 and 1988 
are 81/2 x 11, on glazed paper, each with 11/2 
times more material. They were registered as 
compilations. The 'Date-of first publication 


of this particular work” (Copyright 
registration form TX) was 1987 for Vol. 1 and 
1988 for Vol. 2. Neither "particular work" 
existed in 1984, 

PMJB 2 was first published in 1986* 
The copyright registration said it was first 
published in 1988* The copyright notice for 
the first printing of PMJB 2 was typed on the 
title page by Plaintiff. When Harper reset the 
title page for the second printing he 
mistakenly wrote "1988" instead of "1986." 
When Plaintiff filled out the copyright form 
lie was copying from the second printing and 
repeated Harper's error. It was a simple 
clerical error, not meant to deceive so could 
not have invalidated the copyright. 
Moreover, the first printing reflected the 
original copyright date of "The Poor Man's 
Armorer" copyrighted by Kurt Saxon and 
distributed in 1977, (Exhibit 1V42) This is not 
shown on the title page of the second 
printing but the Poor Man’s Armorer's 
copyright dale is on page 6 of PMJB 2, 

Judge Waters ruled the copyright to 
PMJB 2 forfeited. Regardless, a judge's 
ignorance of the validity of a document does 
not invalidate the document. 

Discrediting the above three copyrights 
was important to Judge Waters. Otherwise he 
might have had to acknowledge that Harper 
had transferred 9,282 stolen books to Blarm 
with a retail value of $157,794, losing the case 
for the defense* 

Had Judge Waters been impartial and 
wanted to see if Plaintiff's material was 
protected, he had but to ask. But throughout 
the trial he did not once address himself to 
Plaintiff. Had he done so, the proof would 
have been presented immediately, as it was 
in the courtroom throughout the trial 

But none of this mattered to Judge 
Waters, He knew Plaintiff had authored The 
Poor Man's James Bond and was a 
Survivalist and was therefore beyond the 
Pale, 

During the trial, Judge Waters leafed 
through the PMJB and commented, Tm 



THE SURVIVOR VOL. 8 


3408 


very disturbed by this material, especially the 
part about poisoning winos/' Did he feel 
threatened? No matter. The subject matter of 
Plaintiff's works was not supposed to have 
any bearing on the outcome of the trial. 

When Blann ran out of the PMJBs he 
had illegally kept after the property was 
signed over to him, plus something like 
3,414 New Improved PMJBs illegally 
transferred to him by Harper, he had Harper 
print 5,370 more. (Exhibit C-25)* Harper called 
Plaintiff and told him he was printing a run 
of PMJB 1 for Blann. He asked Plaintiff if he 
would like a run of New Improved PMJBs 
since all but the first 20 odd pages were the 
same and costs could be cut for both parties 
by running both editions at the same time, 

Plaintiff told Harper he didn't want 
him to print PMJB 1 and sent a letter of 
protest. (Exhibit C-17). They were printed 
anyway. (Exhibit 025). 

Blann purposely removed the copyright 
notice from that printing, jeopardizing its 
copyright* Blann wanted others to believe the 
copyright no longer belonged to Plaintiff. 
(Exhibit 0-30). 

Although judge Waters quoted the 
law: "A licensees publication without 
copyright does not invalidate the copyright 
unless publication occurred by or under the 
authority of the copyright holder/" he still 
ruled the copyright invalid. 

Judge Waters knew Plaintiff had 
protested the printing and had no control 
over it, and in point of fact. Plaintiff didn't 
even know the copyright notice had been left 
out until much later. Even so, Judge Waters 
ruled, 'Saxon has failed to establish the 
applicability of any of the S 405 exceptions. 
Therefore, the copyright protection on PMJB 
1 has been forfeited/' 

This ruling is not only completely 
wrong, but if allowed to stand, it threatens 
every copyright in existence. 

An important point in the trial was 
Judge Waters’ refusal to see the marketability 
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of the books Harper and Blann stole from 
Plaintiff. Defense maintained only the 1,000 
authorized books had been marketed. 
Plaintiff sought to prove the 1,000 would not 
fill even the orders from the initial 135,000 
catalogs Blann ordered from Harper. 

Blann had been printing and sending 
out many hundreds of thousands of catalogs. 
He had been buying name lists representing 
many thousands of weapons buffs who were 
the best market for Plaintiffs books and 
sending them catalogs. Blann was also selling 
thousands of Plaintiffs books at gun shows, 
from his own tables and also to other gun 
show dealers in such books. He also had 
display ads in just about every national gun 
magazine. 

He was also selling thousands of 
Plaintiffs books to Plaintiff’s former dealers, 
who were also selling them through catalogs 
and display ads in national magazines. 

A definite factor in the sale of the 
books was that Plaintiffs books had been 
virtually off the market for two years, Now 
with PMJB 1 in a new format and enlarged 
and with the brand new PMJB 2 and 3 plus 
Chemistry and the new Survivors 1 and 2, 
Blann had new books for the same market. 
Even those who had bought Plaintiff's 
original works wanted the new editions. 

Blann had no problem selling a paltry 
17,164, or an average of 2,860 of each title in 
the next few months. 

But Harper wasn’t doing that well, in 
giving Plaintiff so much credit, on behalf of 
Blann, Harper was deeply in debt to DP&L* 
What with Blann clearly cornering the 
market in books stolen from Plaintiff, 
Plaintiff w r as unable to make large enough 
payments Lo satisfy Harper. On August 3, 
1988. Harper wrote Plaintiff a four page letter 
explaining how much he had gone into debt 
printing Lhe 30,000 books and how much 
Plaintiff still owed* 

The letter listed five books prepared 
for printing at $4,000 each (PMJB 2 had been 
prepared previously), or $20,000* Next was a 
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cost of $5,000 for paper for each of the six 
books, or $30,000. Then was the cost of $8,000 
for the printing of each book, or $48,000, for a 
total of $98,000. Harper had borrowed from 
his wife and son and was deeply in debt to 
DP&L and feared an accounting, 

The letter listed a payment of $7,500 
from Blann for the 1,000 authorized books. It 
followed with 'Total paid, $33,500" and 
"Balance, $68,396," 

Soon after writing that letter, harper 
regretted it. Had Plaintiff come up with the 
balance and demanded delivery, an 
accounting would have had to be made of 
the books illegally transferred to Blann* The 
remainder of the books could not have been 
reprinted as cheaply as had been done in 
increments of 5,000, Too much juggling of 
figures would have tripped him up with 
DP&L. 

"Oh, what a tangled web we weave 
when first we practice Lo deceive.'' 

Moreover, Harper couldn't apply the 
moneys paid by Blann for the books to 
Plaintiff's account because Blann wasn't 
supposed lo have them. 

So in subsequent letters. Harper 

denied having printed 5,000 of each of the six 
books* l oo late! 

When confronted with the Letter of 8™ 
3-88 at the Deposition, (Exhibit C-3), Harper 
babbled* "But these figures don't have 
anything to do with anything. They don’t 
have anything to do with books that were 
printed. They don’t have anything to do with 
what Kurt paid. They don't have anything Lo 
do with anything. This is what it would have 
cost had I printed five thousand copies of 
each of those books. And that was never 
done." 

Of that most incriminating letter. 
Judge Waters wrote, "On August 3, 1988, 
Harper sent Saxon the figures on Granddad's, 
Survivor 1, Survivor 2, PMJB, PMJB 2 and 
PMJB 3. These figures indicated Saxon owed 
a total of $98,000 for printing 5,000 copies of 
each of tire six books. 
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"Harper testified that Lhese figures 
represented the amount Saxon would have 
owed DP&L had 5,000 copies of each book 
been printed. Harper stated he had written 
this letter in anger. Italics Plaintiff's. 

This was the end of Judge Waters’ 
comment on the letter. Note: he didn’t 
comment on the inclusion, " Total paid by 
Kurt- $33,500" and "Balance $68,396." Judge 
Waters makes the letter unimportant by 
saying, "Harper stated he had written this 
letter in anger." 

So Judge Waters discounted the 
letter's contents because Harper was angry! 
According to Harper and Judge Waters the 
letter was simply a cost estimate. Then why 
the anger? Harper was angry because Plaintiff 
had only paid $33,500 of the $98,000 he owed. 
But if the letter was only an estimate, 
Plaintiff would not have owed $98,000; 
would not have already paid $33,500. If the 
letter was only an estimate and Harper was 
angry. Harper would have simply refused to 
print the books and the matter would have 
ended then and there. 

Judge Waters willfully, wrongfully 
and with extreme prejudice, discounted the 
most important document. That document 
proved Harper was a liar* It proved he had 
indeed printed 30,000 books for Plaintiff, had 
delivered only 11,836 and could not account 
for the remaining 17,164, unless he admitted 
selling them secretly to Blann. 

In discounting the 8-3-88 letter. Judge 
Waters listed several job cost sheets 
indicating they represented the only actual 
printings. Of course, these were selected by 
Harper as the ones benefiting his case. He 
naturally left out those reflecting the 
printings of 5,000 of each book. 

Even so, and probably by oversight. 
Harper included the job sheet for 5,300 each 
of covers for Survivor 1 and Chemistry. 
(Exhibit A-5)« The figure of 5,300 indicates a 
printing of at least 5,000 of each book with 
300 over to account for any extra books or 
damaged covers* 



THE SURVIVOR VOL 8 3410 THE SURVIVOR VOL. 8 


There is a job cost sheet for 2,570 
Chemistry and 5,300 covers; same job, No. 
3980 1. There may have been a breakdown 
and the rest were printed later. At any rate, 
no printer would print 5,300 covers for only 
2,570 books* The 5,300 covers shows 5,000 
were scheduled. 

There is no job cost sheet for Survivor 
1, but a number, 38757, along with the 5,300 
covers. 

Strangely, there are no job cost sheets at all 
for PMJB 3. 

Another job cosL sheet shows 1,560 
copies of PMJB 2, printed for Delta Press. That 
was certainly over the 1,000 authorized to 
Blann and not ordered by the Plaintiff. 
(Exhibit A- 11) 

Still another job cost sheet (Exhibit C- 
31) shows 2,240 copies of New Improved 
PMJB illegally printed for Blann. DP&L 
presented a bill to Blann. (Exhibit C24). At 
trial, both Harper and Blann testified that 
Plaintiff had agreed to split a 5,000 unit 
printing of New Improved PMJB. (Exhibit F- 
13), The hatred of Plaintiff for Blann would 
have made such an agreement impossible* 
There was no job cost sheet for Plaintiff, nor 
was there a billing for the job by DP&L. Judge 
Waters saw nothing wrong in this. 

If the job cost sheets prove anything, 
they prove shorter runs were printed after 
the 5,000 of each book printed for Plaintiff 
and to accommodate Blann. 

Only six invoices between Harper and 
Blann for Plaintiff's books were submitted. 
(Exhibit C- 18 to 23) , Interestingly, ail 
payments but one were to be sent directly to 
Harper at his home* Aside from PMJB 1, 
there were 3,380 of Plaintiffs books, judge 
Waters, in treating with the invoices, (E-32) 
wrote, ''Plaintiff introduced invoices 
showing Harper had shipped to Delta 576 
copies of Granddad's (Chemistry). At trial. 
Plaintiff testified that the invoices didn't 
exceed the number of books he authorized 
distribution of. 

Such a subterfuge is unworthy of a 


Federal Judge. Plaintiff referred to the 576 
Chemistry s, which were of course, under the 
1,000 authorized. Judge Waters had the 
invoices and knew they added up to 3,380 of 
all titles except for PMJB 1. Even so, the 576 
figure is significant in that, had Blann been 
limited by Harper to the authorized 1,000 he 
would not have ordered more that a couple 
of hundred Chemistrys as opposed to the 
more popular PMJB 2 and 3. 

Just as important a piece of evidence as 
the 8-3-88 letter and one which Judge Waters 
wouldn't even comment on, was an undated 
letter from Harper to Blann, It was written 
early on, when possibly only 304 books were 
picked up by Blann. Their unit price, 
however, was only $6.00 instead of the $7.50 
each they would have cost had Harper meant 
to limit Blann to the authorized 1,000. 

the letter (Exhibit C-27) states that the 
books Blann picked up numbered 304 PMJB 2 
and 3. They weren't represented on the 
invoices so just add 304 to 3,380 above - 
3,634, 2,684 over the authorized 1,000. Near 
the bottom. Harper wrote, "When you need 
some more, let me know." This proves 
Harper intended to sell Blann all of 
Plaintiff's books he wanted, regardless of 
Plaintiff's orders to the contrary and as 
backed up by the succeeding invoices* Yet, 
Judge Waters disregarded that letter as 
evidence* 

In Ids deposition, Harper said Plaintiff 
owed him $12,000, At the trial he amended it 
to $9,000* Plaintiff didn't dispute this claim 
because he wasn't asked and felt it too 
ridiculous to address. In Harper's last letter to 
Plaintiff (Exhibit B-43) he said Plaintiff owed 
him $7,500* 

What makes Harper s claim foolish is 
that the letter (Exhibit C-27) and the invoices 
proved Harper transferred at least 3,684 books 
over the authorized 1,000. At Lie rate of $7*50 
Blann was to pay for the authorized 1,000. 
Plaintiff was legally entitled $20,130, none of 
which was applied to Plaintiffs account, 
judge Waters arbitrarily awarded Harper 
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$9,000. had moved to disqualify Judge Waters. 


Note; At that time. Plaintiff's 
copyrights weren't being challenged. Harper 
and Blarni believed they were acting illegally, 
as they were, but felt they could get away 
with it. It was straight breach of contract, 
fraud, conspiracy and breach of fiduciary 
duty. 

Judge Waters had to realize they were 
acting with criminal intent. Since he hated 
everything he believed Plaintiff stood for, he 
should have rejected the case. 

As shown, Judge Waters cared nothing 
for Plaintiff's evidence, but DP&L saw it as 
proof enough of Harper’s crookedness to fire 
him. 

Harper’s father was eo- founder of 
DP&L. Harper had worked for DP&L for 30 
years. He had been vice-president for 15 
years. DP&L's decision to fire him and 
effectively end his career and ruin his life 
could not have been made lightly. The 
evidence was solid, even though DP&L’s 
attorney scorned it at the trial. 

but DP&L did not fire Harper because 
he had swindled a client, as they should have 
done before the suit was brought to trial. 
Ethics dictate that DP&L should have made 
amends to Plaintiff. Put DP&L was not 
concerned about a swindled client but only 
for the money Harper had diverted from 
their own accountant to his home. 

Now we come to the U.S. Court of 
Appeals, presided over by McMillian, Circuit 
judge; Bright, Senior Circuit Judge and 
Laken, Circuit Judge. (Exhibit D). 

Neither judge studied the case but 
simply rubber-stamped Judge Waters 1 ruling. 
For instance, page 3 of Exhibit D says "DP&L 
computer records indicated that roughly 
15,000 books had actually been printed, which 
closely matched the number of books Saxon 
authorized for distribution by BlamC The 
number was 1,000 and was repeated often 
enough for any interested examiner to know 
it. 

Plaintiff's California-based attorney 


(Exhibit E.) 

In denying the disqualification, the 
Appellate judges ruled, "Saxon did not file 
an affidavit stating the facts and reasons for 
recusing judge Waters ten days before the 
trial began, and also failed to show good 
cause for not doing so. 

The trial was without jury so 
Plaintiff's attorney had no idea of judge 
Waters' prejudice against Plaintiff until he 
made his ruling months later. Plaintiff had 
every reason to believe judge Waters would 
be objective. Long before the suit. Plaintiff 
had discussed the charges with Norman 
Stevenson and Lonnie Cox of the EBL 
Stevenson advised Plaintiff to make it a civil, 
rather than a criminal case. 

When Plaintiff learned Judge Waters 
was to preside, he told agents Cox and 
Stevenson. Both affirmed that Judge Waters 
was a very fair judge, having ruled against 
them on occasion. Plaintiff also discussed 
Judge Waters with his bankruptcy attorney, 
Claude Jones, Jones told Plaintiff that to the 
best of his knowledge, judge Waters had 
always ruled in favor of the copyright holder 
in copyright cases. 

Not being a member of CSA or 
affiliated with any radical group, as Judge 
Waters obviously believed him to be. 
Plaintiff had no idea of judge Waters' 
connection with such people. 

Plaintiffs attorney stated in his request 
for disqualification, (Exhibit E-2), If council 
for Plaintiff had been aware of past contacts 
of Judge Waters with CSA and Survjvalists, 
every attempt would have been made to 
move the matter to a different Court; and It 
is hard to imagine any such attempt would 
have been unsuccessful." 

The reasons for Plaintiffs attorney's 
failure to file an affidavit for disqualification 
ten days before the trial and the causes for 
not doing so were self-evident, The appellate 
judges were simply unconcerned and 
inattentive to the facts. 
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After judge Waters' rulings, Plaintiff 
visited attorney Mike Yarbrough, a former 
close associate of Judge Waters, in his 
Springdale office, Yarbrough told Plaintiff 
and Ills wife that Judge Water's clerk, whom 
he had given the case to research, had found 
mostly for the Plaintiff* Judge Waters ordered 
that Plaintiff was to get nothing, They argued 
but since the clerk was only a woman and 
had to obey, she rewrote the Memorandum 
Opinion to conform to Judge Waters' 
prejudice against Plaintiff and for DP&L, 
J larper and Blame 

Yarbrough further related another 
instance when Judge Waters used his office 
to punish a litigant he disliked. 

Of course, this is hearsay* But Plaintiff 
did not have the frame of reference to make 
up such a story. 

So here we have a case whereby a 
citizen was denied the protection of his 
nations' laws simply because he did not 
belong* He was not in the mainstream of 
social thought Plaintiff had never sued nor 
been sued and so had no experience with the 
court system, lie knew little of the rules of 
evidence, although the evidence presented 


was comprehensive. 

Plaintiff’s attorney was a California 
corporate lawyer, inexperienced in trial law, 
although meticulous at research. 

Judge Waters' Memorandum Opinion 
was repetitious with "Plaintiff failed to prove 
this and that; Plaintiffs evidence did not 
show this and that, Plaintiff did not produce 
Ihis and that," etc. 

But it did not matter what Plaintiff, or 
council for Plaintiff did or did not present to 
Judge Waters on October 2, 1990, The case 
was decided in favor of DP&L, Harper and 
Blann from the outset. 

It did not matter what council for 

Plaintiff did or did not present to the Court of 
Appeals. A brother judge had to be favored, 
even above the law* 

Plaintiff failed because he was not one 
of the in-crowd and did not endorse the 
system* His proof, his evidence, was 
irrelevant because DP&L, I larper and Blann 
of Delta Press represented the mainstays of 
the system judge Waters served. This is the 
stuff that makes revolution* The law is for 
everyone or the system is in jeopardy. 


'i. t nr i< i ia:-: ;* .’■i 



Young Tracy jh.sf rnises the I r to 

Iftifc her sent in mi'iittf.Huft}' ■ > .* /nj.v* 

tkrautjh h It jmrfs Milt tiff ' < filar e 


How to make this 
spill- proof swing 

All the p.ttrs funning shin N'.viii™ sun I Jkititg 
jai fil?KT u illitJiil Until for i mils 

TllU ‘.V-iilcfl 1 1 ■ - li I | '• tflLVfnl 1. 1| mn.n h 

4 In 1 pm - E h, thru Icusji I >:i < ‘k u i :■ iiml urn 
S^fjrerl in elIjouJ ll fi:i-! nbtnv I In- 

I . Murjf'sin in: Lite 1. S i n .h iv b i Tor t by 
EiuUuft (!. M nltcr.'i, of Spokum 1 , 

Tn mala' I hr swing. _v < j i e nutu! Lhusr purls. 

:■ h with “^-ibifili liEilt’fi: :i sojiI of juuli 

■ ywotjtl, il by jM hiflu’s (film 1 | inch 
o?ik si ilToners to mulwsiili: wnlit tvFiui-t: 
3rd Etc F^^^t I rJo^ci I J /a by 5 

IiictIh'S: ■ :n III it.-Ts, I by L > by It iitolius; 
mol fn ■ ■ 1 1 Eiuct lcu'k burs, ] by “? by TJi 
incites. Assemble: its pligtogriiphs itnlienl.e. 


Sunset September, 1960 



SpEll-pi-Dof GH'iuy. .Tfl/f /or imliillTR. IN 
htryr cntHiyh- to hixt—-ttnd xt urtttf rwn/r/h 

to survive — several years oj yrattth 
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AU, fTOCK ' THICK 
UHLCSS OTHERWISE 'lOTCG 


jji'z’eA (make :■! 


d'-'A- — H Sz&i 


C HILDREN up to four years of age can top with a bolt through the front end ot the 

get lots of fun ami exercise with this seat assembly, which is cut out to allow for 

hue king- bronco toy. Make the parts as the upper loop of the spring, 

shown and assemble with screws from the A good color combination is red with the 
bottom up so they do not show. The 9* horse's head \n gray and details in black, 

length of W dowel used for the foot rest The Inside of the mouth and the handle are 

should extend equally on each side and be red; spring and bolts, black, 



loading 

POSITION. 


ntucifjFR. 


PIVOTED 
STOP BLOCK 


-rci&oEi? n a strap 
IIEtJGE WITH HANDLE 


TiPE TUBING 


Catapult for Snowballs 

CNOWBALL battles are much 
O more fun when Lhe skirmishers 
arc supported by heavy artillery in. 
the form or catapults. Scrap mate- 
rials can be used in making the type 
illustrated, and a rubber band cut 
from an old inner tube will pro- 
vide all the power necessary* When 
ths strap-hinge trigger is pulled, the 
arm llies up until it hits the ejector 
block, which, it will be noted, is piv- 
oted so that it swings down when 
struck, in order that no damage will 
be done to the arm. Brace the up- 
rights as shown in flic* drawing. The 
catapult can be aimed by blocking 
up the supports as necessary, and is 
harmless provided that only soft 
snowballs are used. 
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t?f Sun. A range suen us v.'m 
sa ve wear and tear on lairds, win- 
dows rut cl other objects, and ret the 
seuik; time improve your aim on 
moving targets. \ he cost of rf.nl- 
slrueli-un is si n^fi It . and gravity, non 

to all of ns. supplies die power.. 

An inexpensive wnl joarcl nailed 
lo wooden frames farms E ho front 
acid hack walls; between them is sus- 
pended the revolving disk with the 
cut “Oi it animals on an axle, taken 
from a coaster wagon. To the end 
o£ each of the four wooden spokes 
a cut-out rabbit, duck, skunk 01 fox 
is hinged in such a way that when 
struck with a BB shot it topples over 
backward. It i'igbts itself at the 
bottom of the revolution simply by 
gravity and remains in that position 
until hit again. Wide blades or 
vanes u[ wall board attached to the 
spokes act els a brake against the 


ons LAYOUT' f# 

' G-flEF.Af AfLD &ROWN A^L> SC£ ?$ 
~ FA WW AND WfifTg. /fAAP f&f-, 
/?W) h 

BLACK AN& WWTP- ^T/VPAS 


£>ISCK 
RABBtT 
FOX — 
.r/i O/YA - 
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1'iiM of the weight on the axle. The 
speed of the disk am be governed 
by the aim of these and by [he Eire 
o f die weight, ft is important that 
the disk be bid a need as accurately as 
possible, an.d I his is done by attach- 
ing a block of wood 1o the lightei 
side, brass tubing makes a smooth 
hearing and reduces friction. 


You can grow 
your own sponge 

sunskt Amu, 19 G 1 
Tits dishcloth gourd or sponge gourd 
(Luff ct cytindrica) is & garden novelty 
plant whose dried fruits make good bath- 
ing sponges and scrubbing puds. OtTa re- 
cent trip to Mexico, we saw many vines 
growing in patios to produce gourds fyr 
use in the home. Last year wo were re- 
minded of them again by the display 
pictured below. 

The vines hear cylindrical gourds between 
one mk I two feet long. The usable sponges 
arc the fibrous insides, dried, with seeds 
removed. 

How to grew; Sow seeds in April oi 
when the ground is warm- [They may he 
a little temperamental anti not start 
quickly.) Tf the growing season is short, 
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A thin, hard wall board (1$ in. 
tempered Masonite recoin me ml ed) is 
best for the scroll- sawed animals 
because it does riot split atid will 
withstand, many volleys without be- 
coming badly battered. 

Paint the exposed portion of the 
rear wall a very dark green j the 
front with the foliage a fighter 


tca^m M stuehof 



The teed, ieavef, fruit t and dried fiber 
of the dishcloth- geurd- 


gt&rt seed indoors in small pots, in ft fast- 
draituug pent moss, saint, and. seal potting 
mixture. Plant seedlings two feet apact- 
Plutit in full sun. Gourds need all the 
summer heat they can get to dev -J op 
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green. The animals in natural colors 
will then he sharply visible. 

The disk will make about forty 

revolutions before the weight 
reaches the ground, and is rewound! 
by hand simply by turning the disk 
in the 031 posh c direction. 


fruit by first frost. When you plant fora 
gourd harvest, give vines a wire fence 
support so that the gourds are held up 
olf the ground. Once the plant-? are started 
and underway, give them regular deep 
watering during the entire growing season. 
How harvest l To get K good while 
sponge, harvest gourds when the skin 
begins to turn yellow. Cut the stems so 
that yon can hang them up to dry. Don’t 
rush the drying by exposing to the suu or 
by oven-baking. Fed tiro surface of the 
vegetable sponge while stilt green and 
push out the seeds in the filter by hand. 
Wash out the tissue in the fiber and dry. 
After drying, cut the dried fiber into 
halves or thirds for easier handling as a 
scrTib brush, or leave it. full length for 
larger cleaning jobs. 

You can obtain seeds from most „ 

garden seed catalogues * 
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'J 'ha r wd changes d livers, Stock-stations he 

soi:tt! twelve mile, end f-G mu fl f'tactt. YYc’l yet 

II Iitie -3 team next ; then niulea, [ L]J yon get near 
Denver. Much lickc-r Lti tin; Stales J ’ 1 

cvCS <n i Ilia top tjI' the glass, <( £T 3 ps this morn- 
ing? Like erne myself I” 

tlit dibit lit :i yoke was communiefticd tOOnr 
friends inside eIiOcOeicIi, mul met with ft prompt 
response ill [he form of a flask of gtHJt% propor- 
tion??. Tiie production of this w'GEi imprudent] 
A\ for r 1 1 ci fact of its possession ivaa com mimi rated 

fi'tnu driver to driver until the must energetic 
,, sipieening could no l discover o wee drop merer 
Smacking his lip* find his whip al the sasne 
^ "/’ n V,, moment- — tokens of Ills appreciation <if the situ- 
ntinn — ouv driver became onee mere com sums i- 
Sojn^.' eutivn. N Deer? you're like to sou this tifier- 
neon; bnfMo to-morrow ; an* Injuns! you bet 
m MMW i yon ye l enough of in, two d nys from now If 
wliat I he fellers uny wluit’s jiLSt com? in is pie- 
■ ' }j* rH teriij ml 1 they knywa t" 

? \p /■ Cheerful stories of ike habits of the “geiKio 
" r ',. . f savage,” jmd his method of showing contempt 
1 " fm his white brother, now followed r The eon- 
ijEr.iurrDiLR t-E(.or vrcJiiEoro tftmplauon of our dilutees lor similar treatment 

did not present any very fluttering prospect to 
A party of four person h entirely innocent of out westward gnuo. 
any k i low ledge of (Fie plains, or the inliahitnnrs Wc had by tlnn Lime arrived at tlift first sta- 
fllercor, left Atebbon at sutU'isfl OJl the I Till of firm out, n uonl foil able frame house of one story. 
November, I-Stifl-. Their “ out lit” (in ihe Ian- At a lillle distance from it Wfl3 it gorw.l stable, 
gunge of the plains il»8 word signifies the con- near which were great stocks of prairie hhy. 
veyanee, its font cuts, mid the learn) consisted Evidences erf tJLri ft + too apparent to escape ob- 
of a Concord coach painted to a degree of 3ed- nerval ion, pervaded tliC place, It Mint the Xan- 
UCSf; that conld not fail to attract tlie nttentlvc PISB ] wrMe 0 f ?_ New England Itum. The land 
eonri delation of tFie unrecul, men of the cOullLJ'y about it was u rolling praiiie. Ttic soil as rich 
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A STAGE RIDE TO COLORADO. 


by Theodore R . Davis 

f MIIKIJE-: jire rlircc routes Or wngon iviudfl 
.1. nereis the ]ils.ins m Colorado—tiic Pintle, 
<ir ns it is lis-nully desigtti'itcd, (tie “NerlliCrn 
HenFe;" tlie Arkltnsns yr “ Fkmthern UoiltC 
and I lie Smoky Hill er CL Jifiddln Haute." 

Of Ibese routes (Flo Sirtoky IIIH is by far tin; 
most interesting, though not waunlLy considered 
the safest, iis course being directly lluwgh the 
fnvnritc tunitillg-ground of several of tlie niO^t 
lvmtike triFies of Indians on C Flo plains. J)b- 
[IH'h tim gimia and yon SJiftke the Indian 4< ll-eaji 
big mud,” in which slate ho is not to he held 
aetonn table fur any ! i t Lie indiscretion in which 
he limy Indulge, The Italic route lias been 
eatabliH-licd for it number oT years. Tb* trav- 
eler lias many advantages hy it not ft (lorded 
over ft rtcwtr route. It is longer, liowovar, tliau 
(he M Smoky, '" which in ihe must direct Tflild to 
Denver yet laid Out across the plains. A mn- 
jdl ily of the early pilgrims to Pike's Penh, rrnule 
nre of this iviiib 

In lRlj; r i. n eompuuy wns organised under the 
title ftf “The Biitlcilield Overland 3>isiJntch r ,f 
which at oilec underlook (Jit esiehlisJuiLcnt of 
mi exjirasa mid fmssenger line from Alchison, 
Kansiis, lo the city of Denver, ft picturesaue 
town near Ihelift^e of tlie Rocky Mount aids, 

TFie Concord coocFl tiseil (uj- tlie coTiveyftnee 

of passengers on iho overlftml route is so nt> 
3 'jtnced that nine peisonn nan V lie erowderl into 
It find seated. When so ^tacked, and a journey 
of more thmi six Innuhed mileH is tu i>£ under- 
token, rim iwtsstngers are said lo he “aceom- 
m uduted, v ' ['ll cy CCrt fti n ly a re * " to ci i - ai n? t nn - 
aCS." I’ll is ] lacking may he ft voided hy securing 
a Epee: ini coach, ivhieFi. con be done lit ft reason- 
aide VlLtCr 


into which four spanking steed?, driven hy n 
Jehu who bud never CL upset an outfit," were 
rapidly rattling lit. 

The 11 bool-” ft ml “shoe 1 " of tlie coach con- 
litilicd ft modern tc <|uiiUtily of necessary bug- 
gage and a eui n fnjvt able S apply of ra( liiuh^ 1 \ 

of list; party had provided himself with n Pal- 
Fnrd rifle and a pair of navy revolvers, it pair 
of hhuikots, (nhacco, ft bj'iei>vood pipe, mid it 
stout shentFt-knife Buck as- Is used hy our men- 
of-wiirs-inen. 

One of [he jwijt t %- fin dan assovl inent ofhcails, 
fmnlt miri'OV-H, and a few hoOk?l Jfiilc^l with brlglK- 
ly-colorcd pictures. I'liese he ftnully hoj^cd to 
Eschnnge with Iiidiitus for niftily IpOii'S nml *■ l"“ 
roiv'i--, it few tomahawks, and n Ernlpiug- knife. 
Another wns f>vc]iftreil to prc-emi>t large iraeis 
of land when !ul ahoukl discover ft local ion en- 
tirely patiFl'aeroiy to him. |L jk coal mine would 
be 3'ftther good, >f he remarked ; 4t seli It to the 
Pacific Jl.illuHid peo]iie when they get their 
road out there." The price of hay, condition 
of stock (miikui nnd liorse?, Hot Erie), and the 
progress iiiiHlo in iho eouslniclioii of stations, 
was the subject under coiiRidoration in the mind 
rif tlii; tim'd, he being the Vice-President of the 
ermipniiy over wliase lOute W'C were tniveling. 
The remaining member of tlm party— tTm wi-Etcr 
hereof— was located on (op of the eoftcEuii ([ttesl 
uf hucIi information a a (he Jehu might he will- 
ing to im pin t with reference to lildbliH, Imilillo, 
iiurclopc, nnd coy i go. 

Juhn divulged freely, Uic E>rftss eni> oT a 
ficld-glnus being mistaken liy him for tins +op 
of an jidiiir used to coutfti ft ft something by 
niCtmsoF which it is easy to sue donhle-^a ivltjs- 
ky i 1 1 sk r “llcjw far do you drive?" wo in- 

ipiirial ] (hi lrhieli he resjjondeLi, "The dritefl is 
Flirty mili:: from JlOino-StaliolS 10 hoine-smtion. 


as ft garden. 

E< Yip 3 yip]'’ from the driver announced his 
readiness) to ]3 riccci 1, fKft-^li stock knvhig re- 
jduced tlie I emn will* which we left Atchison, 
A Ye wens now huily started on onr journey. 
L(?»g trains of “pnyriu judiooiiers’ 1 — ft lijuisehy 
W'hici] the jjlaiil^juftll slesiguntcs tire huge 0011- 
VJiS-eOvcrad wngona used for the trftftS|iuilnFioii 
of freight across ihia ocean of laud — were jiaF-sod 
SO fietiuently na 10 become too familiar to Occa- 
sion remark. The traina give a I'ictnrefiiftc- 
act!i lo tlie plains that greatly enhances tho 
jouriiey across. 

Tint wagons are generally doubled up — 1 hat 
i^, the longue of one wo gum la passed beneath 
(he body of tliC Wftgoii unxt preceding It, end 
ilicn eeenrely htshed. Eiglit or leu yoke ol 
oxen, under (he bi&li of ft “ IJnllwluickcr,” is 
the motive power furnished cftcli dotible, Tttis 
arrangement enables the wagon-master lo han- 
dle Ins lmiu wilh ft smaller number of men tliau 
would lie possible if each wagon hftd i(s sejift- 
into ten m, Ity the side of encFt wilgon luiugs 
a musket or ride, rand y Hi baud iu casa [if need, 
either for Indians or bull fj CL OvM lllC Io]js o( 
the wagons Eire (hi own the red blankets vised by 
the tc: papers for cover at night. 

Jteside the first yoke of oxen trudges ihe 
elm meter of ehc plains— ^ ei Iiirll whacker. Hsu- 
ally lio [s u well-huili man, bronze d by constant; 
exposure lo the wcallmr; his hirsnle nnd IUI- 
)-Leait ajipcarunen indicating ft cat-like aversion 
to water. Uc is tii ora profane llsftn Llio mute 
Of a hlbsbsippi River peeked and, we have Lilt 
word for it, Ai ken drink more whisky, 1 ’ Ac- 
company iiig this assertion were seven of llio 
TEiOflJl askutiiding biitlis that ever fell on or ear 
llhc il 10 (be strong Jimgnage wills whleli Ihe 
jt i-po v 1 eamsl C r eneou tfl gC? 1 1 is- mules . The Rid L- 
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iv I maker's mid his whip (ire both flic lm;p 
e*E kiiowih The hcirulla of (lie ordinary whip 
is riot TiiO-ro (limn three feet 5 n length 5 tlie Fnsli, 
of briided rawhide, is Seldom less tli mi twenly 
fed long, Prom the Stall' the Iilf-Ti swe Its gind- 
unlty for live or six fact, when it reaches a -Mw 
of nt least, leii lticheH in tired inference; from 
this point (“ belly” is (he tot in used litre) it ln- 
pms to wilbill a lent of the end. wliirh iafnrmcd 
of a ribGon-ahuped thong, With this pcrsiLud- 
er Hlc entile trove! eighteen Of twenty miles 11 
Jj,y, .A In ay Ox oCL-ftflionally recti v es 11 re- 
in incler, in the shape of ft whnei: ire I tie Itrnik, 
IIult ciiuecS him to double up nh if Fan red with 
ft red-hot iron. The blow in invariably accom- 
panied by a volley of ynths (hat seems to a turtle 
ttie whole tenia into ft tnore Trip id pflOC, 

(.ten era! Shct iti nn tells a Story in defense of 
the extremely profane mank-drivers. who kept 


record, at the djdit of which the thrower of the 
IilhIi remarked* "Thunder!! X've lost the whis- 
ky !" r The} other party was minus A Sfrip of 
skin as well US ft large fragment of breeches. 

The depredations committed On the stores 
with which the wagons are loaded nre often 
very heavy, especially when wines or liquors 
form 11 portion of the freight. Jt is diJlicult to 
imagine a more perfect pnndciTi Otl Sum than a 
cnmtl<-il train presents at such ri lime. The 
value of the articles tli us disposed of is deducted 
from the wages of the wagon-masters as well as 
the Unllwbackera. 

Just at nightfall we .arrived at the fit. Clary’s 
Mission — the Bftttawntqmie llcsevvnlicil. Sujt- 
per was provided for as. in a reom, (Fm walls of 
which were hung witli white-washed canvas. 
Although wc did nod leave the sett! emends unis l 
[.ha following evening the supper at St, Mary's 



his irains so well 
dosed up during the 
long marches nf the 
anaiy under his com- 
mand, It is to this 
effect : One of the 
members of r. freight- 
ing lirm in St- Iannis 
de.Hircd In discourage 
r.i'i 1 ■ continual blas- 
phemy of tilt Hull 
wlmdiers in Tluttr em- 
ploy. Orders wore 
Accordingly issued to 
tlm i r [krtih-mnsICM'S In 
(ll*-|iargo any mftd 
ils: it should curse the 
(■mile. The wagon- 
1 nailers were selected 
more for lllCJV piety 
S Prill Ini' any CxteitS- 
ivu k 1 mu'ledgc of I lie i r 
Julies in tlm handling 
oft minx. The oiiHit 
liad not proceeded 
more than ft hundred 
;ifid Hilly milc^ lidbre 
it iv ns stuck Jitst, A 
Messenger was dis- 
lunched to the firm 
with (lie information 
that the cntLle would 
not pull a pound n ti- 
le -w (liny were cuSsed 
ns lihusiI, Permission 
to do this was request- 
ed and grunted, after 
which the train pro- 
ceeded to Suit Lake, 
to which place good 


a unnt-wiExuic&it. 


time wax made. 

The accuracy with which the Bull whnulrer 
throws Ids lash i 3 nslon skiing. A favOl ite pas- 
time among them is tho cutting oi cuin from 
the lop of ft stake thrust loosely inlo the earth- 
If the coin is knock -.1 off without disturbing thy 
rttakfl it is forfeit; if tiro stake 5 a rtislarhed (he 
(Firmrer rnf 1 1 . ]ash I uses the value of tlm coin. 
A IJnUwlincfccr, noted for the accuracy with 
which ho threw his lnsh, bet ft comrade ft pint 
Of whisky Mint hy could cut thd SCftL of lnfl pan- 
taloons wi th unt (oneli iug "-he xl; i a henen 111. i h 0 
lu-t n-iis accepted. Thu blow delivered at the 
stooping form of the acceptor of ^ wager, who 
ix said to have executed tho tallest, jump on 


wns the lust meal that WO canid regard as ciiil- 
is£Cd. 

Thu first night in n stage -COndi 13 IftldOubt- 
trllv the most uncoinfortahlu. As soon ns night 
falls pnssc-ngcra evince a (Ec^hc Ee make a noises. 
Conversation quickly yi™ placa to sottg. This 
night our son gs were of home, and our w mi dra- 
in e ihonghls annihiliifed the long miles Iiciween 
our riinihlbUE eoadll and tile blight firesides ou 
the A( laatic eoas t. The d rowsy god Boon f | iread 
Ms wings among us, knocking the pollen of the 
poppy iftto our eyes (C nil extent (ha£ caused a 
gencml. remark of bedtime. What a misuomer 
under tllC ci rcum stances E 


Sleeping in a stiige-concli in not thy most de- 
flirsblu method of passing the night. Although it 
is far preferable to the deep sand of the baLtle- 
grouad in which wc have jdejit soaimlly more 
i Im it Otic night, Campaign life certainty edu- 
cates a person in (bo art or sleeping, and assists 
a quick selection of the bent location for bLoak- 
em. The i4 shoe 11 or rbe coach WJIS not avnll- 
fttdc owing to ihe quantity of baggage stowed 
Uierdu. ‘Tile tn]i presented a pms^Hjct for lon- 
gitudiiUilion if an orraugement could bo 1110- 
joetert 10 tn'SVCllt being rolled oir,' That such 
a desimblu fact was established maybe known 
by 1 lie statement that [lie present writer slept 
im the top of the eOAch daring tlic rest of (ho 
trip while traveling at night. The rent of the 
party disposed (.heinselves a?i best they could 
inside, and coftiptiuncd of cmrrip 3 . 

The second day was almost without incident, 
We were traveling through u rolling country 
entirely destitute nf lvund, Tbc grass, (EiOugEi 
snow had nillen and dipjippunrod T was sdll high, 
and in some ] daces almost green. Droves of 
ljlftck-ln.il ddcnvero seen occasionally but none 
near enough fur n shot uulil lale hi the nfter^ 
noon, when one of the party succeeded in. bring' 
ing duwn a line buck, whoso Sftdillc was quick- 
ly pitched into lac slims witli tho remark that 
w<j should Imve venison fo* Ruppd". 

At evening iv-t [nissch! Fort Fllsu'orth* By 
siirtrivu ive were cu ihu Ibdfale Country. T'liC 
grass was no longer liigh, but short and (hick 
11 s cJoscly-sluwcn sod. H'aeks of inmiTPerablo 
Jiet'ds were visible cvery r where. A net- work 
of trails and pn.th-1 fOciiiciI to eover the plain ns 
fur as ihe eye could reach, ii llulTalo eld [is" 
weld sen tiered iti all d invi inns. iV I in,t better 
sign could wo have of tlm presence of giunc 7 
IVko wns to kill ihe first- tmlfalo was now the 
topie. JCnt'Et was ceMnin of the 15 mt Ef he could 
only get a shot. 

The iC Y 3 [i ! yjpl fl ! of the d river sOu ft ded V- i I dtr 
as wc came 10 Ihe next stulioil. Wc were ift 
the Indian country, and half fumeied that a yell 
of snob uncnrthliness could only have been 
learned fi'mn a ualivu whose best ganneiits coo- 
sisied of (bit bilghlcst pnim. The sintion wms 
yet to be built. At pissEcnt a CuvC dug iu tlie 
side of ft hill, neur the sink-hole frota which 
water 5 a obtained for slook, served fu-r the two 
stock-h orders ivlio were cotdcnt 1^ abide tberehs 
for twelve dollars per month. The ftiiilas that 
wero to lie uur ntxt stteds grn nftd unpb ketcd. at 
a slim't distance from r.lic station. 

While the slock WAS lacing driven up wc set 
to 'work to p require breakfast. One of llr went 
to request a. littTo wood fiom (he stodk-lierder. 
Tlie demand was met by a prolonged W-h a-i \ 
that conveyed exlrenio eurp-rise- 44 Want to 
to iisnko n Hie, d i ? Get ehi[fS 5 1 Lc 11.'' 

u Where arc llicy?" 

“ Why, atratigcr, don't you fCo 'em all over 
ihe cfttiri iry?’ h 

A gluncp at lb* FItO amcuildEring EicaT solved 
the mystery. Buffalo "'elut^” were the sub- 
BdilUtC for wood. So, comprehending Hie sit- 
uation H onr clii]i-gfttherer, bug in hand, departed 
to secure the necessary ttinierial wilh whiek to 
build onr fire, 

I am not Prufessor Blot; but y^t cotisidec 
myself a Cook of no menu order. There ss nut 
a section qf the COuftEry in which I have not 
hunted or fished, making use of the best means 
at band to cook Ihe game tlms secured. Tins 
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experience entiDes mo to eon Fidoratiosi when 3 
affirm that these in no belter bruiting fuel DiliII 
a perfectly dry ri l>n IT:i chip , 71 

Tlwt ii doubt firo&C, as tin; smoke citrlcd up 
from LliC itCwly-ligldcc! pile, a* to the jn<l Stsi 0113- 
nOFE tl-fdcpd&Llillg a juicy TEHltFO]] fllcaL Oft tllCSC 
it ih ttRakHS to deny. The npfHSU ro n CC af 
ft In ighl nj-ct goal with an fish af nlmost s rtOwy 
whiteness soon became apparent, The 
was. <|iiid(ly depOsitod on tine fi fC h titHwil-liflta.nd- 
iug Die expostulations of tlm eh ip-gatherer, who 
would have found ft gridiron if such Jin article 
had fanned a portion of the culinary furniture 
Of (Ik; stock-herd Lir's cave. 

The nir of Die plains it WOlldei fill Jtp |i<U i Kcr. 
A cup Af fiood collect steaming Eloe, E* ft good 
foundation, VenifiOii steak, baked potatoes, 
mid ft I nit com-dodgcr composed ihe hill of fnrt. 
This disposed of, the pro-em ptor of -wild land 
psror-eeded ta remwe the dishes, the Yica-Pros- 
id cut it> arrange the blankets mid other contemn 
within Die conch, imd thus OUT cxporjeaCQ in 
Die buffalo country woh commenced. 

The geucnLlly-aeeepted idea is ttmt tilts plains, 
like (be i^n Eri as* are perfectly flat, unbroken 
StretchcH of land. Tills is not the fact. They 
isro rolling, nml broken by IftliUmci'ftblG gull its 
or curious, through hv!l5 cIl the itoad pcnl'cd by 
tilt grCftt rain-storms escapes to tins crocks or, 
Its they uni dignified, risers. Traversing ground 
of tin i r character it is frequently possible (0 ap- 
proach gftmQ tlmt would hftvc token fright some 
time l>C fare yon were sufficient Ey near for a shot 
hud i lie ground been m level nn the prnirio. 

Tims it wag with I lie: biifi'alo. We had seen 
them in Dm distance far sonic linin’!', but alv.-uys 
tno flu- iLwny for our purpose, ns we toil Id not 
leiroc the coach to rnftke (1 ny wry considerable 
detour. Suddenly ivc dime within gigEti of n 
COtiHiilernble herd bid il short distance from t he 
tom d i n nd rn nee o [ us, TEto contl l vrss f topped 
lit Ofiee, end l> 3 r careful approach tlirOUgh CUfl- 
cuts, the party readied a point within easy rific- 
ritiige, A fusil Indo wftS opened on the neuresc 
of (Elo herd, ft huge (mil,, who, Its the Indicts Lit 
him, expressed Ids contempt by ft twist of the 
tnil ur s)l rug of the htek, J i'Jie n LI tnbe r Of 1 end - 
cm pills wels (00 conaidcrftblc lor ids ihich hide 
und robust constitution. Down lit emne wulEl 
a -L Egotous l id low !is Ills denlEL-Eona. TIlC 
tongna, tenderioili^ mulm pOltiatt of Hie liuinp 
was quickly cut out, n»d (Elc rest, of iiie citvcnsa 
left foe the CON Sid million of UlC coyotes that 
follow ench herd of liuETalo; F/spgi'ience is, in 
Mlida-hu tiling me ill nmny other things, the 
best tendicr. We soon leftined tfmt el biifTnlo 
m nr be shoe down by driving a Indict llsvough 
thulknk just under tlic buck bone? once dawn 
lie is easy gmne. 

J>nring the first dfy in the ludiitll country 
ire sow tliDLismuh oi' buffalo, end foe dnys llicy 
were conti niLtilly lii sight. To estimiLte their 
number would Sir Esnpossiblc. It is suid tlifit 
1 hey are rnpidly dccro^ing in number, hul (hat 
’.voiild seem impossible. The herds move in 
regain r order, tlm eowa Otn! cnivcs occupying 
the i-onlrc, nnd Iho I Hills rnngillg thciUScK-esi on 
(he. outsido, In tl |iH woy fhc wolves nrC kept 
ySl'. Hut the coyote in patient; he lives in hope, 
if lie Inis mi empty stoiuJicli. He wutdics eon-- 
tinnully near the herd, keeping n vch] iCf H'ul dia- 
tmicC from it 5 liovi'C tC'i'l A rick 01' won tided 
1 ii 1 tr'ii.l n tcuvCS i Uni herd, or is left bc3aintl ill its 
movement. The coyotes Arc nEHmt. him in n 


moment, ell prepared to do full ju slice to his 
yuiev meat. But (Elci gray wolf docs nnt per- 
mit this; ho is tlm tmfgc.sl, and ULFiHtg oil the 
first sent. I lin nppciita rnlisificd lrn wires, and 
pcnnilu Llni coyotes to pick tlm boiieir. l!y ibis 
(iiiiC ft rinmher aui; collected to join tlm kiaist- 
ra. veils aiC .horen i»g aver (lie S-pOi, swooping 
occasionally to ftci^o some fi ugintiit. Like an 
Ti-bli wsike, thE& fcnat invariably ends in 11 light, 
in which (ho coyotes ftluue participate, r l’Em 
53!lc of the gmy wolf seeLriy (u protect him, cs 
lie lilts ftdtnii'ingly gaKirit; ft* &Elc raw. 

As fioun na ft bn) I bceoEEifS old lie is d liven 
out hy the youngci' urnleS, and not again per- 
initttd to join it. Til esc old fellows may lm 
semi wandering over (Ilc plains singly, though 
occasionally font Or five will Herd together, 
Hcomiiigly 1o protect themselves from thu co- 
yotes, tliat JU'C now become pcrsiiitcjit and fj- 
niitisir in their ftLtunlians; They arc evidently 
ill haste. to Attend ft feast that will bn ccrlaiai 
to occur at tlm funeral of the’ aged huh, 

TIlo plilbis are dotted with circular cavities 
Of ten or twelve feet in diameter, known as 
“wallows/' To Lhasa Lire lmflala resorts fo 
roll, covering himself with n coat of moist earth, 
ihal he- soenni perfeutly nwnro will discommode 
tlm lively inhabitants ol‘ ids sEiaggy conf. 

During the aflenlOOII WO reached .Fort Fie tel 1- 
jw, 1.1 newly-cstnlilisEigd government posl, garri- 
soned by a fihi'ciQ of three Jnnulrtd men, under 
tho nun tntvnd of Colonel TiimMyn, I. he fort. 
i.H ?o in rnitno ftlorin, as the work la yet to Inn 
built, A cGHon-wuod grove, n sort of nil tiasin 
in tills troeleFS eoi.mrry, hud )iectL selceletl as a 
eninp-gruLLiul, wliich wus not only pieturcsipLC 
but coimfarrwblo. 

From tills Colonel we learned tlmt the In- 
diana were not troublesome— lliftt tliey Imd 
lint cam tuii Lied any Outrages fora few days pant. 
This was cnecm raging, and we continued CLIV 
jnnrncy, mngifttulutlng cuoIl Other On the pros- 
Jicct of mealing ^ Friendly'' Indians. Wo wCrC 
not tlien aware that fifty 111 ilea in udvimnc o 1 L 
CCS Iheso very ft frierirMy” ]ierHrmi( Were at ilia 
moment engaged In the neighborly employment 
of rousting two poor follows who hud To Den into 
(hair hands. An Indian, like ft rattlesnake, 
iiiMV I hs imslcd only when Liu fuilgs are ic- 
moved ; otlusrwiae il is well to give him ft wide 
he 1 tli, ov he propfived to kill him on sight. 

At sunset we arrived Ml K nt Eidetli ^ lac ion, 21? 


uhiles distant from Fort Flefdier 1 , wEiero ft Oft VC 
similar 1 r» the one prorieiisly described served 
us an nhodn for the stock-tenders nnd made die 
station. A. small CmEn was (matipcd hei'C, wa- 
ter I using plenty and tho grftsing gemd. Mcuih 
of llie waters on the pi e ins ts fio strongly im- 
pregnated with alkiill that the gross and weeds 
on- die Ini 11k of the sink- hole containing lIlg 
lvntov aro covered with a frosting coat, The 
wnter h said to be healthy, however, after it 
[ms Ehcirm used for a ELdMeient- length ol lime fo 
aeCLlSfom (he system to it. Any fitir euf- 
foe can be mmlc witEt it. Sitnaet thin evening 
was the utost gorgeous tlmt we ever witnessed. 
Tht western skies were gold, thou crlmfrun, 
with tli n brightest of golden ripples th reading 
D I rough . As Lh C.y purpled wit h the tivil i ght 1 1 lg 
oriirison became firo r The splendor of color 
won dua/dtllg. Boasters of the glory of Italian 
sunset, a chs threrngh tho pure air of this woii- 
dorftil country the elioice ecslon; spread lit (nm- 
set in the tkies of auv Western plains, and you 
will convince yourselves tlmt not until ilmt mo- 
ment: have you imcin old Sol rotire in Ills inijic- 
rift! l'Oliea. 

Ac JlulEiden n discovery wns made by wild of 
the. pjLrty. The Etu(ik-lcndei & were Msing rontH 
to wash with. TJ10 win of tlm non p- weed, or 
arriolft, na II is eoinmenly designntccl, f* an es- 
ecllcj llc substitute lor soap. For washing wool- 
ens it is particularly 'valuable, nfi It ctoasisflA 
Wit hrmt shl inking them. Wu will advertise it. 
“JnV family eIiouFcI be without it," unless (hero 
are buys growing up, when the shrinking of a 
flannel shirt, eau&ea its regular descent from fo- 
lk er to soil 1 nnd fo down to Die two-year old, 
fur whom it is ft good fit ftftcr a few nimitliE 
nx peri cnee of the modern improvements— hot 
11 nd cold water. 

Our repast of buffalo steak and et cetera* dis- 
posed of, we started off on onr journey. Ah 
the dtu-knew settled about he a fodinp pcrvrtdcLl 
tli'e party flmt all wnfl nnC I'iglit. t/tuo ci nation 
turned upon India lih. We Itearlily wished tlmt 

it ivus morning. Shortly after midnight the 
eonch stopped. Turn out I” shouted tlm driv- 
er — 1 " Indians 1 ” 

We iv ere orT t he coach i n a nsoniont, A sma fl 
P3O1I1 of men were vipjlde udviujeiftg toward us 
through the davkiieFS, Revolvers in lmnd, one 
of the parly started tow anl Die a tru tigers, who 
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were discovered to he white men. From ihom 
wo learned tFint the conetl preceding cmui hud 
[fcca attacked liy Indians, from whom, jiftor jl. 
i I cf f >or- L < a si r nggie, ' I lose men had ofc-h ped . Tl i e 
men were perishing wiiJi coh.1, and wai n out of 
ammunition. The Indiana were lu strong foL'Cfv 
nnd evidently intent on their work uf mimic r 
nnd destruction, AH things considered, it was 
determined to return to Kiithtlen and dispatch 
A messenger 10 Colonel Timildyu linking Ec»r it n 
escort. Tills cOacIi WAS turned alftHU, Ihe nerw- 
comcrh having been made as comlbi'tiJjilc' in it 

US pOEElllC. 

“Move Imstc (he less spaed 1 ' our I’or- 
|imo f 111 crossing r, gully flic king-hull wn? 
displaced, mnkillf; it necessary (0 Ulltond tl i ci 
tone'll before itCQtlltf ht! rearranged; w 1 1 Sit Ibis 
was being done (>i.lv ehip-jgAlhd'er f Envied of I 
to find a mil. As there weva none within a 
tiiindicil sidles ha returned without it, bul re- 
marked that the coyotc-i were (luck out in Hint 
sceLioil; from the noise tlmt they were making 
lie wna evidently correct. The coach was nj- 
j,uived T and we proceeded on our return „ dining 
which SCO j crimed the story of tint now passen- 
ger*. 

Tile cooeli had arrived at downer’s Still inn 
nlfont two o'clock in the Afternoon, one piemen - 
gar f tlie mgsaienger, and the driver hemp the ou 
cnpnnla.. At ihe ftaikm (hey found two stock-' 
teii i.l cm, two omvp mil ei s t iutd it i legro hla r.kt- 1 1 1 i < h. 
T!lg unties were unharnessed cinl tin ned loose, 
w | teil a hand of mounted Indium charged, 
wltanpitu; among (item ; iht men retreated to 
the cave,- or “adobe / 1 an they dosipnule ii. fn- 
diinis came from all direct lour, :nd (jmtipliTely 
uttrvonLLded the. Adobe, ihc ucoupnnts oT which 
1 1 repaved le fl^hti- All Indian will nov Cl fi^ht 
until Fie lias uhlamcd every possible ndi-nniage j 
rlicn Elo inake-s ft mfdn. A Imir-lnwd soli of 
]Iiil Bent, lire edd mmmtniii mmi, wiw mm »r 
[lie lenders of Ihc IndisiUn ; heinft able H' speak 
English, Em managed la cull 1 0 tins tu-cii punts 
of (Etc adobe tliat lie wanted In tulk, '■ his it os 
Assented to. Ha came lip and impiired wh el li- 
ar the treaty had been signed. 'JEe was in- 
formed that it liorl, to which he replied, < L Ail 
right!* They wouttl El-are pence if the oean- 
pioJlS of I he a dollC wou ld emne Old nnd shnkn 
hands, Icai'iiiK their nrms helliod, nttd tlie tn- 
diana would do Eikcwisa, Tins men CAIRO nut, 
itud a genonil hnild-shaktng followed, llhe 
ludiiin if great at this ; he svili shako your 
hand ell day mid at nightfAll will_ take ymir 
sealp. It aim] hi y H vmy tlmt Esi Jias of CX- 

pressing TLi.*i hrothcrly eemitncntg toward the 
while man. 

The Indians still further deceived the party 
hy driving up the iredos that ELnd heers stam- 
peded by lliftin T telling (be mesttnger that the 
con eh should proceed without molestation. 
Such evidences nf rriondsbip disnnncd the parly 
of any £niS|ncl.mi of JiOFtilitv, (Enough the Tu- 
dEons were in fall paint and without srpmws, 
I re ft moment all was changed. The Indians 
turned upon the parfy — hows, mraw's, nnd ra- 
volvnrs were produced, and ft dcsprrAtC atljtvk 
nt once inangn rated. The sisc^sengcr, 1 ved 
Mcre'in 1 n Ttry gallant young tnnn T was lulled 
instantly; others of l he party wem wounded, 
nnd th c two stock* tender* on pt-u rail r M.r, Per- 
imt, flit passenger, the driver, carpenters, and 
bEnckainit]] sun for rite neighboring LhEndh, which 
they succeeded in reaching. Taking possession 
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of n hitll'uLo wallow llicy fought until nighlfalE, 
when She Indians withdrew, and Miey made 
good their escape. 

Mr. ferine gives a very Interesting account 
of the light from (lie wallow : 

a They farmed a circle about os, riding ilextron?l L v 
and rapidly; oceaBlounHy one more hakUtwn Ihc rest 
wonia come wlihlu ran go of OHf revolvcie, but lie 
was cnreM to keep hi-j body on hit shift of Ills ])osiy 
away from ns. AriowH cumo from all dlMttiftriw : a 
rlUe or revolver hu I Id would wlilatlii panC-im ot ftltlke 
lliccoith uour. It was ovhkntly llielr |mr|Hase l^prn 
mEtim toftJElieuet our amsmuilHou, when Lbay would 
be able to .take us nlke. nr Lhis ffnet we weto pitlnPik 


ly mvn.ro, tmd only tlr^d nt Lkeio wlieu wc were mwc 
of e good strut. Tills keyl tliriu si a distance. r f he 
uc^to lilnr.kentidi wur armed wIlli n ISallnrd illSe, wllh 
wliltb lie was a cnpiln.l phoL. lift bravoty csptiwd hiiu- 
selflu obtain a shot, ftinl eemc near Inning Ills life liy 
so doing. A ballet .struck him In tbe heml, when lie 
fell, m we ouppaecd, dead. I took Ids rllio, rolled 
the body up to the edge of tbo wallow to surve ns a 
brefist-wovk tu slujtit from, and win ntenoed to -Are. 

3 liad made several shots in this way, and bad the rillo 
jiCrCiHft hla itcck with n dead aiai on an Ibdlnn when 
tli c darkey came K and rcnimkod, F W]ial you deln 
dor, wliltft man Y tltns discovering lo us tbc fuel that 
be was any Ihlng but a ■ gone ouor dh tlmflu 1 lie 
had haou deprived fpeecli nnd power of motion by 
rlso ebot, but was fldlly aware of wliat wa« going on 
Abenft him. lie wab not dEspofied hi regard tbr. :i. o of 
hip body as a brftft*HV(ftk as al luge! liftr a p leasing 
pftrforn>a>ice. 

(i While wft wore flglitlug from the wnElow we -cruLlU 

plainly sec the Indians tlntt slLIL romniucHl Liu? 

luhnliol at work tordirSiig tbe f-tdck-Lierdcre lb At Uwy 
3uu1 fluccceiiftd In capturing nllvo. 

■* 4 Oi,e poor fellow they *t»tr;il to Itus ground, cut 
out hla tongue, anbetiliilLng aimtlsor jMjrtLniL of him 
bmly I n J Lb pi nec. They then bid It n Arc <>n bla bud j. 
The apnm.ed scrcnmp .if Lbe mno vreW: almost imcu- 
iSurable ■ iibouthJiti wore the InflSaitB dancing and y^tt- 
lug llko demoua. The nthcr Block -bcnlor wnft s-boved 
nii to ii>i>t at (bo bnTharuiiaHcono, r.bo victim of wliEdi 
ho wan foon to be, but tbey reserved kbn mil El uiglil- 
fiid, evidently Imping that wo wight lie added to tlie 
number of their vlcUms. 

“'Jlterc coold not tinvc been Jess than a hundred Add 
fifty imlSeiis In the end re party— that 5 a, lliose who 
wore about UA and those near Lbe aduhe, Uent told 
Lie. that Fast Jhftir, n ClLei-CUne chief, bed commAUd, 

but Real is worse than All Tai.li.ni, fur he knows better. 
ITsJl rJioro lnicti a possible ohmice Id icvcnc the Block- 
bon Ions wo f le .a hi 3i nvo at I ■-i npLcil i t. W | icii da rkaMB 
v,:i i<i l! the J nd I mi i^i witlidiow, and a« HtKrii ns wc were 
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ciJiivLiir-cd nf tlie fuel we full owed llinlr osamplc. going, 
it (ri muiecei-uilLry to rciiimk, Lu the utliftr illrCetloii. 
Cl I II | k [13 1 1 Ilk wc fuund ilosi-Hoil ulld !ho fltntloh LiilrlU 
I jig, Theii we board the cuneb coming nnd emsae to 
IL. Tlie Indiums ivuuld have probably Uikeu yue Lu If 
wo bud not. 18 

Wq IukS by this time rcnchctl llnthtTen, 'Mr, 
Porin'!; rtfiFfUliyc SiftiL made us JiiUtioLiiftrly ARk- 
ious to reach n [mini where tie conlii have ft 
chm i cm (if lighting vvitliont giving the Indiana 
all ttiC (idvinttAgd, ft wua nut yCt dh/ligflt, hut 
ivc m ado all hrmngcmcnts Jer u fight if v,o 
should 3)^ at lucked at dnivn, AS vrC fully CS- 


]icuted. A mOBSengCL' wJta diappitohetl lo Col- 
onel Tumldvii. 'iTio slock was picketed Bufli- 
cicmilv none the eoi'ml of wngons to enable us 
to drive them inlo the circle. Our puny WO 
d isposed (it pom Is Sufficiently distant from tlm 
cor nil to gii'C the alarm in CftSC of clanger, and 
wo were ready Id fight Indians, 

This day, the SOthof November, passed with- 
out incident. Hllffido wove in night Oil ftl! aides* 
hut ivt considerod the risk 1C-0 great iit hunCtng 
them. The i^nniKily af llnfinln skulls SOfttItL'Cd, 
about tlie plains near this jilaco- Hogma nomOrk- 
atilo. The coyote and gmy ivdIL" abound near 
hero in greater Tininhoi’S tlinil wa have hgfLng 
seen At JligFiHiill we discOvCnoLt ft welcome 
SrghL — sohtiei'8 marching tOWfttcl US from tlia di- 
reciiou of the fort. 

Very -soon the Colonel rode uj> 10 us wit El a 
sjunl [ cKtO i t 0 f eeval ry T A eom puny of in tai i try 
aoriFt fnllnwed. and cftmiuid near us r Tor tlio 
lime being our nnxiaty WM rcLiovad. The 
night piLSMed qninrty — that Ts, if we except Some 
(piunrete httivecm (he soldiers and coyotes that 
ventured into camp to dispute the possession of 
rations, 

Governor Gilpin declares tlie coyote to be a 
sociable 111 No follow thftt serenades yon nil 
uighl, tlm gray w r elf doing Uns baser poirtloi] of 
the mitalcnl pciformftuog. Tins Indian does 
not kiSl ihy coyote, ns he regards him os his 
u ut eli-dog- There is much trntli in this, ns tlie 
OOyoica anrlfOlind a ciimp nt liiglitfiLll, Ami at 
nine Or ton o'clock open ftolioruu tlmt would riv* 
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diciUo the presence of n thousand or mmc Lia- 
eIgellI of twenty or thirty, Lot nn y uiiC np- 
piTMicis the camp, however, and the nniaiercELtc*. 
TJlflp it E? time to E>e on the qvi eisar mill keep 
anrrny from the fire*, 

0u the morning of tli k 2 1st we left Itntliden, 
hut moved slowly to enable the troop? to keep 
pace wit]] ilh. + Chalk Bluffs, a picturesquely 
located station, wo found deserted and binned. 
Wlmt strange convulsion caused this Strange 
crng-Iike mass ? It ri?cs From the plains like ft 
vjia.t onstle, fnsliFoned l>y the most. ancient of 
firdiitgots. A fine spring, the water of which 
if Strongly impregnated ivi t J l magnesia, in lo- 
cated here, Wo tOuld find no trace of nn V 
fight 1 this pi nee, mid ecnchutu tlarlt tlie htjrd- 
clu have escaped oj' been gamed oJT by the In- 
dians. 

In the afternoon iv c reached Dov iict s. '1 ]io 

devastation here has been complete. TllCCOngh, 
and every filing that would burn about tlie ?ta- 
lion , wins destroyed, Tlie E round wag ovary 
yvlicn (racked over by tlie unshod hoofs of Hie 
Indium ponies, \Yu could not find it trace of 
(lie bodies of Me twin or tlie stock-tenders 3 neb 
(liEi eOldd wo account for their disappearance* 
Ml. PoriuC, who had «OW become one of our 
party* was at loaSS to know the reason, rtshe luia 
confident that Merivin was killed at the iirtt 
fire, and Tie very sagely concluded (hot men 
(hot underwent the toUnre iililicted on the 
Eteck-lendgi-fl were not likely to live but a very 
short, time. 

Wc break CARip'M daylight. A few miles from 
Pewaier’s we found a body, or ralhcr the re- 
main? nf a man, evidently killed the night be- 
fore. T1 1 e wol ves had bi ri pped < he Ihjm®* of q E) 
flesh; face, hftiLitft, a]id feet alone were un- 
marked, As we came near tlie wolves with- 
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draw. The scalp was gone, and a few arrows 
that still remained in lhe libs marked die ll\iE>e 
(o Vi IijoFl t lie victim belonged-- Cheyenne and 
A paclse. 

The biiltudo were mni'C numerous iliai] n sunl t 
two n tie. ones were brought down. An nri!e- 
lujic, too, formed a portion of our larder (lint 
evening, '(lie meat of Uift antefope is n£ ten- 
der ns venison tenderloin, Thom is a strange 
d iflhreiicfi. between the coat trf tlie antelope and 
Ibnl of tins dcCi‘ r It is difficult, to describe the 
FubstitlldC or which (he coat of the antelope is 
composed, It does not seem to l>0 luiii'* but a 
Clitcously brittle imitation that has the appear- 
ance of a I'ftgClublc ill no. Ontch liold oF it, and 


Et loaves the skin by tins handful. 

The stations thus far had been deserted. 
We were unable, however, to discover ony 
signs of Indian visitation. Wolves were abund- 
ant, The soldiers wCrO dr rouging poison traps 
for them. Slices OF buffalo meal, in which 
Strychnine liad been inserted, were placed u|nm 
small stakes set up nt a short distance fi'om. 
camp, seemed to bn the favorite method; but 
one old soldier bad eaken a quantity of mnnw 
and mixed strychnine^ ivEtb it, 'FiLig ho wnS 
rubbing into n, number of rulgcr-holes in a board 
mada for (itO pur-poHe, ' The dcadlincsi of EFm 
jiojson may be imiigined by ibe flieC that on t ini 
following morning he found four de&d wohos 
v, iilijn. ten feet of bid trap. 

At noun the next day we reached a station 
where wc= foLirul n Govern paent. train cOLTaled. 
'J'bc Indian? lmd attacked tlm (ruin and driven 
Oil' a number of tlie mules. Qn«f Soldier bad 
been killed, nnd a not iter shot through the neck 
with nn arrow nnd scalped, huv Eng feigned dead 
while the Indian? were engaged in "lifting life 
hair.” IIl? wounds wore Hub eonsidcvcd £eri- 
(ULf, but tliC doctor Rays Ihst be will Inlvg a bald 
gjjOt on tli □ (up ofbli Itcjtd, A coach v.'us [loi'c 
oil i(s way east. 

The mysterious disappchrnn.ee of ibe bod lea 
of h'rcd Mciirili and (bo Two stock- tenders was 
accounted for, Thu (rain con a led lie to, |hlsrciI 
Downer's the morning following the masssierc, 
ami Imricd tlie bodies, beating down tlm grave 
to prevent resurrection by wolves. Here Col- 
onel Tntnblyn left uK, considering it safe for tTie 
conch to proceed with an escort of live cavalry- 
men. 

One of ouv party relumod with Hie Ctrlunel 
to convey (he body uf ] 1 late fi'iettd Mervvin 
to tlie Slates, Wo nftevwat'cE learned (hat he 
reached the Rtatus in safety nfler throe ilillbi-- 
cll£ figlils willi Indians* in which, with (lis Hal- 
lurrt si do, lie took no mean imrt, 

“The Monuments" were reached (bis even’ 
jug 3 nuiLr them is a ennip of more limit two 
hundred itoldiors, A foil is to ho built, also a 
station. These Mamimeist Jtocks jilo eoilgid" 
crcd tlie most remarkable on ibo plains; rtL a 
distanan it is- tUdEcuU to rfralizo that tliCy fli'C 
nut (lie Flu ndi work of man, SO perfectly do they 
resemble piles of masonry. 

The wind that tligbt- was terrific. Two (call? 
were blown away, and a wagon that win not 
brought into the corral overturned. The males 
stood with their backs to the bltistj that caused 
their hair (0 stand out like fur. 

The nir of the plains is glorious, pure, and 
(!rv—- consumption in not known. There Es no 
Orlov to a dead body, as it docs not decay but 
simply dries lip. Men of fnEr education atitl 
Mine ]irnpcrly may be found driving coi^'its. 
Tbcv have left the j^tljnide const, given up by 
physic rui is it? in the last stage of CuiiStUfllplioil 
— ft fact that WOnhl never be mistrusted from 
their present robust condition. There seems 
to bu 11 hftniugc JitfEa-i nation in stage- driving. 
'llkHLglt it- 3 ? one r»r the most toilsome of lives* 
a man once located OH tbe box of a conch sel- 
dom or never IcnvCiJ it fuV any other cmpEoy- 
i nenf. 

We left Monument early OH the morning of 
the Soils to contiutto our journey. Am ambit- 
lance, containing ft surgeon and four men, au- 
COSU]ianied 11s ns ivcit ns the escort of dve Cftv- 
:rli y FfiCU, The isext FtnriOu waa twenty- two 
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sns les distant . Osrr road lay over a pi ctu rCsriue 
■count ry in which buffo lo and antelope were rooro 
tins u abuudnta. Tlie antelope on the distant 
slopes reminded Oise of vast hock? of sheep. 

JSy eleven o’clock (ho driver pointed nut the 
station, “ Tlii'Li' a Smoky Hill Springe — pnrty 
jiSuee, ain't it?” Whow witliin Ltnlf n milo tlm 
umbulaiioe left ns> taking a short cut ‘to the 
road on (lie other side of the Station, which was 
located fur convenience &u water at some dis- 
tance from the direct route. 'The cavalrymen 
galloped on (0 the Station, which (hey reached, 
while wC a'cre some dislftuec from it. 

tvku.u within two hundred yards of the adobe 
wo gliuiccd back to see the couuiry over whicii 
we had puswjLl, and diseyvcied, witfiiu sixty 
yards of the couch, a band of nearly a hundred 
muuittvd Indian?,, charging directly toward us. 
The right, frightful as it was, seemed grand. 
“Hero they come I" and the crack of a tiiic 
was responded to by ir yell, followed by the 
ringing wIhk Lrf arrows and the wltfelte of re- 
volver bullets. The first shot dropped an In- 
dian. .Next a pony stopped, trembled, and 
fell. The driver crouched it? Ibe arrow? piwHed 
over him, and drove Iiih mute? Steadily on (o- 
wafd tlm jstatio n . The deadly firo pomed from 
the eoaeh-Tvinduiva kept a mojority of (Ilc lu- 
ll ian s bell i n (L I Iso couch. Sonic, howC v er, liravg r 
than the rest, rushed past OH their punier, send- 
img a perfect stream of arrows into the coach Hi 
tbev sped a long. We w ere 1 >y this time in front 
of the Rtatiun. The cavalrymen opened with 
their rev elvers, and the tmlhinS changed their 
tactic? from close fighting to a civets. One, 
more daring Limn (tie rust* was intone on secur- 
ing ths seal] i of a stock- herder whom he had 
w on n ded, llo los this ow n in su doi ng. 

The first brush was over, A dash was made 
to secure the body of the fallen bravo, but given 
up ns aeon as it was evident chut bo had lo&t 
tha e d 1 1 Of Ids bead, Indians have Mi-ango 
Idea? with refurCEiec- to a Scalp. IliehodyOl a 
scalped brave is neglected; he can not cuter 
the happy limiting ground with a bare lidful, 
SO no trouble fe taken to bury hi in, Tho ra- 
ven 9 and coyotes save the trouble . Plains- 
tutu tell you that iL coyOLO will not cat Indian." 
This we do not believe, 

Irrmn the adoliQ we discovered a sight (hat 
wa& not (O be looked at quietly. T'liC four 
mules at ( ad ■ cii to the doctor? ambulance nuie 
lli iag across llit jibtius n.t a deud rtifl. IiuIefitIS 
cuvelo]icd the amhulaaco like a swnr m uf angry 
hornets. The men in the andmlaiiec were rigiLt- 
itLg bravely* hue the Indian? Out numbered them 
ten lo one. If rescue was Eu lie attempted there 
was not tin instant to lo?0. TIlc five cavalry- 
tuen were msnt n(f at a gidlop. Seeing them, 

(be men in tins arnhuliincc jumped out and can 
Hivuugli ibe Iruliniis toivnrd llicni, rightly Con- 
jeodn'ing tlnlt Lhe tiidlniiS n“Olild accurc Ehe am- 
bulance before turning id attack them. 

It ivas a plucky iliiug to do, but the doe(e^ 
dcturmiried tlvat it wag their only chance. TIus 
Indians vungbt ibe nuile?, then turned fo look 
for real | is, which they supposed were to he had 
for lhe taking. The duotor and bis men were 
giving tlmm ft lively light wheat wu came up. 
The value of a well -sigh ted a ltd balanced riiio 
was soon evident. With every crack a pony 
□1- nn Indian cume to earth. Hits fins wins 
evidently unendurable, arui tlm circle quickly 
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increased ill diameter, when, with (he rescued 
uii ■ ii behind, we slowly moved toward 

the slutim), before rcsLulai ii g which two more 
dashes were repulsed. 

The at i n in Oil the nervous Hys-teni of tllfl res- 
otitil men must Uii-rO been intense. Aft wt 
reached the nation one of them bloke down 
completely ami sobbed (ika u child. Tile doc- 
tor wms one of the jjimicsit of Link* men, 1 1 All t” 
qiiOlEt lie, nS lie glided through the giftflft nt tins 
Cl'fuvil of Indians about tli u nmlmlftlioe, “I put 
the eon tents of the tartar emetic cru into the 
flour before I left Hie d,it»lmlmiec t mid if Hint 
Jock not disorder (heir Rtomftthft I won't say 
finy tiling — I wish that it hud been Stiychmim !" 

A redskin had mounted each of tbe uiuTee, 
mid ns mmy Indians ns the vehicle would con- 
tain !i£id located ilicmsdvcs in the ambulance 
for n ride. The cover had been torn off, nn it 
probably impeded ibeir view. Becoming tired 
of this they deluded the llinles, unloaded the 
ambulance, Find drew it lo n point which nfFo ril- 
ed ns (lie best view of [heir pcifornmncu ; wlicil* 
greatly lo the jmligunliun of the doctor, I hey 
crowned their disrespect for him end 1 its car- 
rinpe lw sotting fire (0 vriutt lie declared to- be 
tins best jimlndniica OH the pinin'), 

Xlio Indie ns now en gaged in a Fucccssfiii 
dunce about Ibe burning ambulance, dining ike 
continuance of which a mirvey xvnS made of our 
situ 111)0]], 

The sir, tion had been furnished ivitll a gorri- 
&nn of ten soldiers. l'Lve oi these, with the 

host forms mid most of the lieu mUlill ion, had 
started early In the morning on n bull'll lo limit, 
We Ittul altogether twenty -one men, armed 
wit h Fiivcn rifles end thirteen roi'olveis. b'or 
four of (lie lilies mid five of the revolvers wc 
bud mi abundance of ammunition, which it wits 
not possible (0 use in (he other arms, for which 
fliero wuS but u remit supply. The udglm wu£ 
well located fur defense, mid surrounded by n 
wcll-construcEed rifle-pit. To altaefe tl ><s fn- 
ilintia w us not pm tltut , although all were rix- 


iimt to do so, Wo could count in the circle 
nbont us one hundred and five, many mere be- 
ing visible on the bln flu near, 

A new style of fighting was '™ vr inaugurated 
by the Indians. The bluff in which the adobe 
’ii'iis local cd was covered with tull dry grass. 
This WHS ill flume# before wo wero UWU re of u 
lire oilier than tli ut about the unibnlanco, I'^cji 
mini seised his Mankot and started Cut to meet 
tbn Arc. which was nearly Bubducd, when u 
sudden attack waft made by thm Indians on nl 
tidos. h’ov u few moments it wus ft lLouMiiiI 
eonEcst. The Indians WC.ro at Iflat driven buck 
nud the fire extinguished, Severn! of cuiv mc]i 
wore suffering with arrow wounds, none of them 
severe, fortunately j but all needed intention. 
If poisoned arrows hftd Ijocti used our loss would 
have been serious. 

The arrows used were ubnnt three fact m 
length, and fiiipivlled with Jin irori bend Iwo 
inches long. Poisoned Arrows are made very 
differently front (he arrow ordinarily used. A 
Jrn.tr L cfh like ia caught nnd pinned. He is made 
angry by iiC'ng puked with ft ticks, wheil a pica c 
uf deer Uvcr is held toward him on the end of 
a slick, Into this be strikes his fangs. _ The 
liver is then withdrawn, and a piece of dog- 
wood about font inches long, carefully sharp- 
ened, 1H |] i - list into the incision made by the 
fangs. The stiek Is permvUcd to dry. fur n 
short time, when it is dipped into a glutinous 
solution, which, drying, hermetically mal* the 
poison, which would othcinvifte dceompvise. 
Till a |iicco of dog-wood is used us tlic liend of 
the arrow. Tu be wounded with such an ur- 

row is almost certain death. 

The buffalo, or hunting arrow, Is made dif- 
ferently from the war arrow. TSie notch in 
which the -string nf (he bow fils ia out differ- 
ently, and the head of the arrow is fastened 
on much more, firmly. The Jndiun desires that 
the head of the war arrow shall detach ilseir 
from the staff us soon as it enters (h« body of 
an enemy. It Is not a rnre thing to meet on 


thu plaint men wild lntvc Saeads of Indian ar- 
rows buried in their bodies, the wound having 
healed. 

At nightfall 1 ha Indians withdrew. But tldsi 
ivaa not a subject for aongratnlnlinil, for we ex- 
pccled (hum back during His night. The cui- 
tici]iU(Eou was net erroneous* Three houra of 
darkness had passed, IvElCll U rustling ivliiz cut 
tire air over our heads. The sharp twang of 
tlio bow-string informed iui ilmt the Indians 
were vary near. Arrows entile ill fii gills. Tile 
Indiailfi wero within close revolver rango ■ but 
a sliot from a pistol or rifle would have exposed 
tlio iierorm firing, as Ihc Hush would reveal I lift 
precise location, Su ]iinny arrow-i could unt 
he fireil among our sinail pnrly without Liiiliet- 
Ing serious damage. 

That HOmcOiing miiFt he done to drive olf 
the IndinnU ptliin. One of the parly, an 
old 3i unlcr, volunteered to stampede the 'Indi- 
ans if be mifilit be permitted to lube four re- 
volvers. If ho failed, rhe revolvers wcsnld be 
los(. which lo?x would pcvcrcly cripple I be par- 
ty, ' still, it was the in&t resort. Divesting 
btraself of garment^ with tlie exception of uu- 
dor-elothing, he crawled out into cLic dark ness 
toward the spot from wliiolt the twang of bow- 
strings cnnio the most frequently. 3u five min- 
iifoa the repeated crtu-k of liia rcTOlveis mid (be 
yells of ibe Indians (old of iho siaecessful issue 
nf ilia bold clVru-L The b ows were s(ill, Slid ill 
nn-other moment our Indian fighter returned (o 
tin? adobe to receive the heart-felt [linnkB of the 
garrison, 

Tlio remainder of (lie night was passed iu 
q n Lot, Sleep was impossible, and down found 
the party Oil the alert for smellier attack. .Mid- 
day and dftWIl. ft re the favorite times Of Indians 
for nrl ilttftck. It WSS w r e]l for us (hat wo were 
ready ; fur the Indians bad crawled up us clesf!- 
]y jiji posaiblc, evidently 3 111 ending to ruth upon 
us if there seemed any ebnuce for success, A 
single rifle-shot teenier] Co satisfy tlicta, as they 
withdrew m basic, with the exception of one. 
Ills sculji locks worn “ ftJivcd . 1F 

Toward noon a body of men were acen U[i- 
pvoacldng from Hie east. If they were Induing 
we were '‘gone.’' If white men, the du tiger 
might be said to bo over. The Indians ob- 
served them as quickly ns we, ntnl a band of 
twenty or thirty started off to reconnoitre. Wo 
watched the result anxiously, riding up toward 
t!m new-comcm Thu Bulimia wheeled about 
rtud returned (0 our vicinity. A moment more 
arid (he whole band were galloping off Out of 
sight over the bluffs. Then we knew that the 
fltv.ing^rft worn white men. They were a com- 
pany Of infantry ill wagon?, who, together with 
I* email cavalry command, wore coming !o bury 
ctK-. The Momonnuts had been attacked the 
dnv previous, and a nuniher of Htocfc driven 
c?ff. Wo afterward’ lannied that a general at- 
luck had been made along the entire line of 
iwo hundred and fifly milofl. The singe com- 
pany lost eight mcii and noitrly two hmnlred 
in n Lea i (he Government lost several moil and ft 
hundred animals \ the Infliann coimiiittLiig the 
Oitlrage Lseing at the time on tbe way In hoit 
ZhuuIl to Becare the pfCSCJitE stipulated for in 
tlm late treaty. 

We bail eoino to the discovery that it woe 
not (l Lo, the poor Indian! 11 but Bo, the poor 
white! Cooper might have Mz Indians j wo 
did net care for their company* It is useless 
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to tti k-e h’nutsgs willi tin; Indians, pill thinn 
qi\ n Lj build them CQPnforlnble 

Isuii&cE, ntt(J c.ndw(ir tn innkg I hem r'Qintbrt- 
able. It ig perfectly hegIces, as llsty rcgiml 
rliis JIS- fin evidence Hint tliC white mnn is afrnirt 
uf UiClll. They nrg right. lie most uiuloubl- 
(ylly is, mill will autTcr toss of [impcrty bod- 
ily injury to avoid nhy conflict. 

It i?;, to lie sure, a herd tiling to any, hut 

cEnji'C iff (Mifaty in txterminntion alone, imd this 
nil ll he effected only during the early ff[Htni;, 
when the I ml tun* arc ill ihcir villiigCS. The 
gnis* is then too seuiily to keep ihgir ponies uy 
for use on I he v-w p-nti. At this time the In- 
dian ia friendly. Gmss ern-nes ngntn ; lie has 
fooled tliu white mmi L and is again on (lie u'tir- 
|intli. £neh year more white men Jose their 
lives on tlic^c plains thou Indians, The Platte 
route is marked by a. lino of srnres nearly three 
hundred miles long. The Arkansas in as hntl. 
and the Smoky is fust becoming lined with Hie 
graves of 0 nice of hardy pioneers that no can 
ill afford to Ioms. 

We left the adobe at Smoky Hill Spring, nml 
proceeded with a strong escort, and camped at 
night at JlcnFluiw Springs, which we found de- 
serted . The folWi ii £ e i eni n g we n m ve d n r I’ou d 
Crook. J Haring the day a great number of dog 1 
villages were parsed, the IUHe villagers £(|iiC4ik- 
ing out a hh In re hh we pitted, 

Pond Creek is the moat yield resrpis aintiau 
cm Hie roitto. The creek cum Off out of the 
plains Dear a fmc cottOH-wood grove, vims wilh 
it, ronsi dcniblc current for five or six miles, and 
sinks Into the plains. 

Among the brandies of the colten-wood irecs 
rut ftwnng tlid reinn ins of India nff'eneased in 0 
Imsket-work of twigs. An engineer pursy is 


here purposing to start for Fort Lyon over a 
new roiile. The disluneu is thought (o he sev- 
enty miles over a country deilitllHS of water. 
Wood nml wafer are (he grunt necessities of 
thy pluiilS. Over dry slrelches it is iVecptciitly 
ntH.’cf^orv fc> transport woler for n t'oUHidci'nhle 
dislmicu, nlld [ire-wood is fnji|ncnl1y ha tiled lo 
a post a distance of seventy-five or eighty miles. 


The soil can not Lie etiil i rated unless it is located 
convenient 10 water Wish Which to irrigate it. 

JTrOan Pond Creek Hie stage line had not 
been disturbed, and wt 1 rave led utdultiTiipftnh 
3y f o Denver, wliich place we reached on the 
2 d of Decemlier, after- a (rip of fifteen da vs 
actMS the plains frOfti (he Missouri River to 
tltc bane of the Rocky MoLiitEiint. 


Lock for a Lock 



* Some door locks of the type shown have 
no positive system for being locked in shut 
position. Provide one by placing the slide in 
closed position and drilling a tiny bole in the 
exposed portion. Insert a small cotter pin in 
tho hole to prevent the slide from moving. 



PLASTIC IIOTTLE IKItO HOUSE 

Remove the label from an empty plastic 
bleach bottle and — about halfway lie- 
Iweeti Lo]* and bottom — trace around a 
AO-sent piece to mark out a bird door, 
Punch along the line wiLli an iee pick or 
other sharp object, and push out ihe circle 
of plastic, A bole tills size will accommo- 
date wrens, n ei L ha Lelies, unci chickadees. 
Run a holt 1 h rough an empty spool, and 
fasten it to the Settle just below Llie door, 
(You can reach through with finger and 
thumb and screw on a securing nut,) 
Make a cone roof from a piece of bright 
linoleum. Punch two holes in the roof, 
and two near the top of the bottle, and 
mil a piece of wire through them. The 
wire holds the roof to the bottle and pro- 
vides a loop to slip over a bruncti. — /LS., 
Paradis f, Calif. 


Rolled Towels Save Spate 

* Save room in your linen closet by lolling: 
towels instead of folding,, for firmer packing. 
Towels will be rotated, in use i£ you put fresh 
rolls on top and take from the bottom, allow- 
ing the fresher towels to drop down into the 
empty spaces. 
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By fttdph T. AiooJre 

Popular Mechanics November 1955 
IF YOU, like many parents, want to keep last- 
ing mementos of your youngs ter f s babyhood, 
preserve your baby’s hand and foot prints on 
these unique wall plaques. Common putty like 
products, such as calking compound, ordinary 
putty or child's modeling day, may be used to 
obtain the prints. Most any product that will re- 
tain an impression and also permit plaster of 
parts to set will do the Job. 

You will need about 1 lb. of putty. Roll this 
out on a piece of board or plywood to roughly 
G In. square. The surface of the putty should 
be smooth and flat. Then moisten the baby s 
hand or foot with water and press it gently but 
firmly into the putty. Don't rush this part of 
the procedure, but use a slow, steady pressure 
without trying to press too deeply into the putty. 
Remove the hand or foot slowly from the mold 
so the putty does not adhere to the skin. If the 
resulting print is not satisfactory, roll the putty 
smooth and make another impression. 

For the next step, make a square frame from 
four pieces of 14 x Vh X fi-in. plywood. Force 
this down over the putty to form a dam 
around the print. Cut a piece of V* in -mesh 
hardware cloEh 5 in. square and twist a loop of 
thin copper wire into the mesh about 5 in, from 
one corner. This becomes a sturdy loop with 
which the finished plaque may be hung. 

Next mix plaster of paris with water, Stirring 
until smooth, grease the surface of the mold so 
the casting will not stick to it and pour the 
plaster of paris into the mold. Press the hard- 
ware cloth completely into the plaster with the 
wire loop at the upper corner of the plaque. 
Then smooth out the plaster and allow it to 
set overnight. 

After the plaster has set, pull, the frame apart 
and remove the easting from the mold. Permit 
it to cure for several days and sand and bevel 
al! sharp edges. Seal the piaster with a coat of 
shellac which, when dry, may be followed with 
a colored-enamel or metallic finish. If you like, 
glue felt to the back of the plaque. 


dam is su! Up c round Ei»p 
plnjlsr of pa-rf* is poured E»l& on 
Hardware dafh, photo M aw, reinfo 
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TLk: string puppet is much more 
versatile titan tine hand puppet. He 
ceiii walk, <la. Litzt, leap Etiici perform 
various merry pranks. To these very 
advantages he owes his greatest 
charm. We must always bear this in 
mind ami make them supple and 


Planning tho Marionette 

First, make a sketch of the body of 
she whole figure. Decide on the height 
of the. marionette ; siljout eighteen 
inches is a good height for a begin- 
ning. As in hand puppets, the head 
may be a little larger than in human 
proportion. The head of an eighteen, 
inch figure should he three inches 
f mm dun to the top of the head, 
(Fig, 3) Make a drawing the exact 
size. 

hast month I described the process 
Ilf making ahead for the hand puppets 
out of balsa and plastic wood. For 
the marionette the same type of head 
is very effective, and, tine to the 
lightness of balsa, the head will not 
he tod heavy. The difference between 
last month's process and the head of 
the marionette is ill the making of 
the neck. It should be from '$■%" to 1". 
Shape, the neck into a rounded inverted 
cone. (Fig. 2) In the base of this cone 
drill a yj* hole ji" deep. Place a little 
good glue in this hole and fill with 
plastic wood, Allow this to harden 
thorn I y and then insert a screw eye 
with the hole facing the front of the 

head- (Fig- 2) . 

Making the Body 


A Puppet Show for 
Your Home 


Populah Homecraft April, 193B 

MORRISE WAGNER 

the first attempt. Leant the "feel" of 
a marionette; where 
weight is necessary; 
rhe flexibility of the 
joints: then you'll be 
able to give your own 
ingenuity full sway. 

The Hr si figure will be 
made of cloth stuffed 
with cotton and sand. 

Unbleached muslin 
is inexpensive and 
ideal for the body of 
the marionette. Study 
the pattern as shown 
in Fig. 3, then cut a 
paper pattern to the 
scale of the mario- 
nette. The tFihs on 
neck, shoulders and 
blips are used for at- 
t a.chnig bead, arms and 
legs. These are impor- 
tant. Cut two pieces 
and sew, leaving the 
center portion, be- 
tween a and b, un- 
se wed. Turn and sew 
tabs, then stuff tight- 
ly wilh cotton batting 

so that tEte upper arid lower parts of 
(lie torso arc firm. St retell from a 
to a and b to b, as shown in Fig. 3. 

The same process Es followed for 
arms and legs (Figs. 4 and 5). Sew, 
turn, sew from a to b, then stuff 
firmly with satid rather than cotton. 
This will give die arms adequate 
weight for ease in manipulation. Sew 
at ends, leaving tabs at either end, 
as shown in diagram. I lie hand is 
made in the same manner as those 
for the hand puppets, using the wire 
frame and then modeling with plastic. 



Plan a very simple marionette for wood. While the plastic wood is still 


soft, punch a boEe thru the thumbs 
(Fig. 6). There is no need for a 
wrist on the marionette’s hand- In 
making the wire frame, make a loop 
at die base of the hand. This will he 
used to attach the hand to the lower 
arm. Gather the tabs Eit the base of 
the lower arm. Faint the hands, and 
when dry sew the ring at the base of 
the hand secure ) y to the tab. Sew so 
that the hand ha tigs with the palms 
facing the back of the arm. The amis 
arc now ready to be attached to die 
tabs at the shoulders. Gather the tabs 
together at the top of the arm and be 
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Fig, 5, Camfrucfion of Ho-nd, 

certain that the arms ha up close to 
the body and the thumbs are on the 
inside. 

At Fig, 7 is a pattern for the leys. 
Scut, sfufif and gather tabs at base 
nml top. For extra weight, which will 
be needed for proper manipulation, 
fill the legs, also, with sand instead 
tjf cotton. The feet may be carved 
from wood or modeled with plastic 
wood (Fig, 8), Insert a screw eye 
at top. Sew a screw eye securely to 
the base of the leg. Be sure that the 
feet rest firmly on the floor and that 
the joint, at the ankle is flexible. Now 
sew the legs to the tabs at the hips. 
Sew so that the legs hang toward the 
center and the ankles almost touch. 
Next. sew the head to the tab at the 
neck. The marionette is ready to dress 
and string. 

As we have done previously, for the 
sake of illustration, we shall make a 
clown. This figure will be very useful 
and is excellent as a first oitc. lie will 
do tricks and act as Master of Cere- 
monies. 

A clown is usually dressed in white. 
Use a soft material such as sateen. 
Fig. 9 gives a pattern for the costume, 
consisting of coat and trousers and 
pointed bat. Use cardboard to stiffen 
die hat. Make pom-poms of red wool 
and sew them as shown in Fig. K>. 

Stringing and Controls 

The next job is to string the figure 
so he may go into action. Strings arc 
attached to the most important parts 
of the figure: at the knees, the hands, 
the back at the shoulder blades, and 
cither side of the head at the back 
of the ears. 

Use a thin fishing line for strings. 
This is strong and knots less readily 
than ordinary String. Before you put 
the costume on the marionette, sew 
three- foot lengths of the fishing line 
to the knees and in the center of the 
back, just in the middle of the top 



on securely. Put a ruff around the 
neck of the figure. Next thread three- 
foot length of line thru the holes in 
[h L - thumbs; tie securely. Before 
fastening the strings to the head, we 
^Ltmkl make the "control" This is the 
iL-iin used I oi the contrivance which 
rollv controls the movements of the 
marionettes. It is made of wood in 
hvo parts. The first part, in the shape 
of a cross, controls back, Eiead and 
j i ii ns; i he second is a cross bar which 
controls the legs (Fig. 11). Now drill 
a small hole just above cadi car, fill 
with plastic wood, insert small screw 
eves and attach two- foot string? to 
I hem. Make saw nils in the controls 
as shown in Fig. 11. Place the leg 
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control on the peg by means of a hole 
drilled in the center. Be sure it fits 
the peg loosely so that it may be re- 
moved easily. 

Hold the controls in a horizontal 
position and attach head strings to 
points "a”. Insert string in saw slits, 
knot end and wind several times 
around Ihe control. Be sure that the 
bead is straight. Now lower the puppet 
until the feet just touch the floor — 
not actually rest (hereon. Now at- 
tach the other cords, as shown itt the 
diagram. Be sure the back and head 
strings are taut. Let the arms Kang 
(imply at the sides of the figure. Ad- 
just ihe leg strings so that tire legs 
arc perfectly straight when the cross 
bar is attached to its peg. Now that 
the puppet is strung, there only re- 
mains one last touch. Fasten a leather 
lining to the main control at points 
"E", Your hand celsi slip m this and 



a = head 

B = HAND STPJNG5 
C = BACK ST&/NG 
D= LEG STEiNGS FfG- 11 

your fingers are Free to work (he 
string and Eire not needed to man- 
ipulate (he control. The marionette is 
now complete. 

Operating ihe Marionette 

The first, ei nd perhaps (he hardest, 
thing to learn in working the mario- 
nette is (he simple art of standing 
erect. Learn the ‘Teel*' of the mario- 
nette when it is standing with feet flat 
oti the ground and the knees perfectly 
straight. Beware of the sagging 
marionette. 

The marionette is now ready to 
take his first step. Slip the left hand 
in the leather thong of the main con- 
trol and hold it horizontally. Now with 
the right hand remove the foot con- 
trol from its peg. 

If possible, hold ihe first rehearsal 
Ire fore a mirror. Then you may glance 
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over elihI sec jusi how the mrurioLiette 
responds Jo the movements of the 
controls. Walking requires the move- 
ment of both uouEvuls. Tilt the front 
piece first Up and then down, and with 
i lio other hand move the imEn control 
fonvEu'd, turning it from side to ride. 
1 h art ice these two movements tin til 
the marionette walks eEtsily Eitul you 
me no longer conscious of the con- 
trols in your hands. 

If you are practicing before a mir- 
ror don't allow yourself to get into 


die habit of looking continually into 
it. Watch the figure as it walks on 
the floor, It you tip the main, control 
forward, the figure will bend its head. 
If you lift the controls from side to 
side while in this position, the mar- 
ionette will shake its head. To make 
it how, tilt the main control foi WEil d 
so lhat the figure ls practically hang- 
ing from the hack string, fhe mar- 
ionette cEin dance, point, sit down, 
weep, say "yes” el nd "no," mid do 
anyth big you can do and more. Let 


each movement he clear and. rather 
exaggerated - 

if you feel that the puppet needs 
more weight at the hands or feet, 
fasten shot or ei small Head weight at 
the w lists or on the soles of the feet. 

One thing more, when you put 
the marionette away, tie el piece of 
cord around all the strizigs, and, after 
replacing the foot control to its peg, 
hang the control on a hook. 



HUNCH 

//OLE 

WITH 

//ALE 


PANTS 


HAT 


lender. Remove meat; cool: cover and 
chill well. Save I cup strained broth , 
Place 1 pound pork liver or baby beef 
liver in a 3-quarl pan. Add 3 cups water 
(enough to cover)* to teaspoon pepper, I 
teaspoon salt, 1 whole small clove of gar- 
lic, and hi cup dry white wine. Bring to a 
boil, cover, and simmer 3-5 ni3nutes h or 
■mill tender. Remove liver and coal; cover 
and chill well- ^Discard Hie broth. 

Cut chilled meats into strips to fit food 
chopper. Using a fine blade, grind meat 
strips together; grind In 1 small onion. 
Heat, the reserved I cup broth and meas- 
ure out to cup; to it. add to teaspoon 


a1, KSET / jy t/p-T'7 1 yi t y d 

octORP-H 19 J 57 v&L'fs* LUlisf At 

grind the meats together, add seasonings, 
and chill at least a day to blend fin vara. 
If you want, you can .keep the spread in 
the refrigerator for several weeks. ^Ve 
packed mirs in attractive Vi; -pint crocks 
for serving and storing. Add your own 
labels to give ns gifts. 
flQMRMADE LJVERWURST SPREAD 
hi a 3-quart pan place 1 to pounds of 
boned pork shoulder (with some fat). Add 


Homemade liverwurst spread and- crisp 
salty crackers make, a delieimts appetizer 


3 cups water, I teaspoon salt, to teaspoon 
pepper, 1 teaspoon monosodium glu ta- 
male, I bay leaf, 1 whole clove of gftdie, 


each salt and [Kipper, 1 to teaspoons each 
onion powder and seasoned salt. Blend 
seasoned broth and to cup soft butter 


You mny be surprised to learn bow easy it 
is lo make your own homemade liver- 
wursL spread. You start by cooking pork 
shoulder and pork or baby beef liver; then 


,1 medium-sized onion, quartered, G stems 
parsley, £ stalks celery, and to cup dry- 
white wine (optional). Bring to boiling, 
cover, and simmer Ito hours, or ms bi 


into meat; mis thoroughly. Add to to 
to cup remaining broth to make a smooth 
paste. Taste; add salt, if needed. Cover 
and chill. Makes 4 cups. 
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Decorative Feudal Castle for Your Fish Pool 



PI AH OF 
CASTLh; 




TURRET 




WIRE MLSM 


jjLLiiLr 1 . 


PI ASTER 


Resting in the center of ynrtr 
fixh pool , tins model given <t 

of ihc. ^FiJ- 
I imc tm;. t in surrounded by its 
protective moat. Stones nnd 
in or tar ore used throughout, 
I/l( four i iHJJirrA- being dipped 
with turrets of ivire mesh cov- 
er e if iV i t h pi tr ifen Bite ct k Fo 
fighting is optional and cam be 
installed indicated; if desired 


CONCRETE 


WAFER PIPE 


■tOhDUJT 


Popular Mechanics June 1938 



Ileie^s a simple toy that will give the 
children a lot of fun* When the acrobat Is 
knocked over, it appears to be falling to 
the Foot. But just at the crucial moment, 
it hooks onto the next bar and swings with 
ease. A slotted back rest keeps the acro- 
bat in position for the next act. The figure 
is cut out of cigar-box wood with the arm 
and the right leg in one piece. The left 
leg 1? cut separately and swings on a pivot 
to give movement* A couple of pencil 
lines will establish identity of the arms 
and both sides. 

Diluting Showcard Colors 

The trick in using showcard color is cor- 
rect dilution. For a really good job on 
large surfaces apply a second coat after 
the First lias dried thoroughly. Beginners 
usually fail to allow for the fact that the 
color dries out quite a bit lighter. Fre- 
quently o drop of glycerin will improve 
the color work* 



Dropping from o vertical position (>Jf one bar^ the 
acrobat grabs the second bar as he falls :iri<J sWmgs 
stdvly in ct retdi&tiv r 
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TURN UP A 

HOME DRAFTSMAN JULY-AUGUST, 113? 


NEW CRAFT 



A 


„cu> whcnlme in a fmeinathg craft (fallen Jt« tfa workshop owner wfa U 
fag sirup dhimitutrH far Ut be turning Sttch fartdsome ejects as Unit 


willing hi learn the process of re-tJSt- 
plates r (attAleslicks artA albert 


T HIS WIDESPREAD use of alumi- 
num alloys in the manufacture of 
automobile parts has opened an op- 
portunity of interest to the home crafts- 
man, The metal is cheap and easily ob- 
tained. It is a metal wluch can he melted 
readily with ordinary gas heat. In 
molten state it can he cast easily into 
shapes which can he turned on a wood 
[at he without difficulty. Ash trays* take 
plates, candlesticks, bon bun dishes, pan- 
cake griddles, lamp basts and cooking 
utensils can be made from re-cast 
aluminum. 

Most of the equipment needed is 
home-made and the rest of it can he 
purchased at sin all cost, A gas furnace 
is made from a ten -gallon can lined 
with fire day and pieces of brick. A 
Bunsen burner is bought through the 
advice of the local gas company. A 
No. 7 or 8 graphite crucible must he 
acquired. Casting sand can be purchased 
for a small sum at any foundry* or could 
be dug from the sandy, sedimentary over- 
flow along a river. Items which cun be 
made include a bin for bolding the 
sand, flasks for casting, sprue and riser 


pins, rammer anti otlter small equip- 
ment, Small flasks will not need the 
rope partitioned but the larger ones will, 
A wood lathe, because it affords (he nec- 
essary flexibility in the use of the tools, 
is required for the turning of the cast 
met ill. The turning tools can lie made 
from worn out files. Glasses should be 
worn to protect the eyes against chips. 

r 31ie first step in construction of the 
furnace is to cut a hole 2" in diameter 


in the side of a ten gallon can. The bot- 
tom of the hole should be about 2 r> above 
the bottom of the can, This is the open- 
ing through which the Bunsen burner 
passes. As shown in pig, 1 the can is 
lined with fire brick, cemented together 
with fire clay. It will be necessary to 
break the fire bricks into halves to Jit 
them into the bottom. When the bottom 
has been lined with the bricks, the seams 
arc filled with fire clay. 1 he inside wail 



JU- 1 TW ‘-f ■ nr-T-" - - . — 

Q?o55 SecrtoN of Fufpnace. 



(/sjt A sraweAfJo 

BUNSEN BURN* ft 

BECOMfiSNOe-h &¥ 
A LOCAL GA .5 cc- 



pL_g, l 


A Aft 7 ar& 

CifSAPttiTE CRUCIBLE 
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of Her that the cope can be removed, and 
replaced on Ihc drag ■while the process 
of making the mold is carried on. These 
cleats eliminate danger of spoiling the 
. mold and assure correct alignment of 
the two sections. 

There are several other necessary 
items which may he considered as part 
^ of the flask equipment. Two molding 
'i boards are required as well as sprue pins 
™ and a ram. The molding boards are 
nothing more than Hat surfaces larger 

than the flask, They need not be any 

more than 2 fr longer and wider than the 
outside dimensions of the flask. Two 
pieces of l” plywood braced with sev* 
era! battens on'fcme side will answer the 
purpose, I he rammer is made of hard* 
wood tamed and shaped as shown in 
Fig. A. The sprue pins arc made of any 
piece of stock. These pins are for tf re- 
purpose of forming a hole through the 

sand in the cope leading down to the 

ays, gate. When metal is poured fl trough 
On these holes it travels through the gate 
irii- and into the mold. 


; : .:^>Ajqrrj rio Li rtt - <,'.V 

I'JMisxs ai .•••*■ ss ^SU 


MOLDBOARD 


WOOD PATTERNS COM Jj NEXT 


A one* piece ash tray pattern is the 
simplest object shown in the main pho- 
tograph and is therefore the best on 
which to start the work as it casts easily 
and is not hard in lurn. The skelrh, 


the flask holds sand 


Hie flask for iiolding casting sand 
consists of two frames n:i ad e of stock. 
Each of these frames* for the work 
shown and described in this article, 
need be no longer thin 14' T square and 
4 ,r deep. The frames should l*e bLciJt 
and assembled in such a manner as to 
make them solid. Butt joints glued and 
fastened with 2 >f No. 9 Hat head screws 
should be sufficient. Some provisions 
must be made to hold the sand in the 
cope; that is, to prevent it from failing 
out when it is being handled. This may 


fig j . 8 and ? ikow hvW the 
sprite holm and gottf feed 
molten m^t^l to the mold. 
\\ v dite o mini is removal 
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C^nClLl eriCM AY 
r"A.™ T I 'Jia LIMISHWI 
EHAPt*r 50"« 


h A.tt (A rvMii CJ 0 A 


■CROJkS EStTifl-HOt 
tOfiK BO* noh 
CP C^PipLE aTfCr! om 
fmjrr plAti PE0eS**,l 


■*/gop 


ccm^ eno* 

CQRt AT VaA or 
CAffDLE fcTECK- 


Tun n WchStjCn H)flE pan Mj 
knp EHCV^SE^ith LinolIUA 
A7JC- MAKE. CORE Dfjlf S/ftftSTLR 


Fig. 10, shows a cross section of the 
tray pattern. This same pattern in larger 
size serves for the fruit dish. It is mack 
of pattern pint which is a soft, straight- 
g rained white pine. The diameter of 
the stock as we]] as its thickness will de- 
pend on the size of the dish or tray that 
is to be made, J Fhe sketch shows the 
thickness of the wood pattern after it 
has been turned on the hit fie. It should 
he noted that none of the vertical sides 
of the pattern is at right angles to the 
parting liner These sides shoo Ed he 
tapered a little as shown. In pat rent - 
n taking this slant is known as draft and 
must he on every pattern in order that 
it may Esc removed from the sand with- 
out breaking the mold. The pattern 
should be finished smooth with sand- 
paper and coated with shellac. Allow- 
ance foe shrinkage is unnecessary be- 
cause tin? exact size of projects of tins 
kind is not important. 

Candlesticks ate cast from patterns 
having two parts with cores for the 
top and base. Two pieces of stock 
ljk'jr J"x IT' wj|! he required for the 
pattern. As tEiis is a split pattern — that 
is, one in which half of it is in Hie cope 
and Che other in the drag— the two 
pieces must be lie Id together with dow- 
els, Two short lengths of L Howe] arc 
sufficient. The holes foe the dowels are 
bored in each half of the pattern bed the 
dowels are glued into the cope half only. 
Rough stock 11 long is used to make 
finished pattern <T long, including the 
two projections called core prints. This 
difference of 2 r> is to allow T 1 at each 


end to fasten the stock together while 
it is being turned in the lathe. The 
method of fastening the stock together 
is optional, A little glue spread cm the 
inside faces over the extra T' areas is 
one method. Another way is to dri^e 
a couple of corrugated fasteners into 
each end. 

The pattern sa turned to the general 
contour of Hie desired shape of the 
finished candlestick without regard for 
the small shoulders, coves or heads that 
will lie required on the finished project. 
If it is kept En mind that all which is 
desired is a mass of metal from which 


the purpose of (he cores has been under- 
stood, their size can be determined for 
any item. The purpose of the core print 
Is to leave a recess in the sand mold to 
Lake the core. The reason for the core 
in (he base is to conserve metal, while 
ihe core at (he small end is to leave a 
recess in the casting (o take the candle. 
After the pattern has been made, it may 
he taken apart anti the core laid out on 
one-ha If of the pattern as shown in 
E-'ig. 13. The purpose of this layout is 
I o' arrive at a definite size and shape 
from which the tom bo* or core pattern 
may E^c made. 



y/ff fruit plate h made in 

tuo Sections t pedestal ami 
dish, At right, notice the 
dou-ctcA iplif- pattern for ped- 
es fa i with piaster of Parti 
core ‘boxes and wood. pattern 
for dish 
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A (ftty si thuiki'A in lisihv *si 
iifi. Oft { f>in sntihr & tit 

rtf turning tool t, hvltnn. I f ig. 
19 show 1 ti i iiHtlltfiitk. 

mined from C4H aluminum 


titicli shown in Fig. 12 can be turned 
from wood, sanded anti shellacked j or 
they may he made quite simply with 
piaster of Fads cast around a wooden 
core pattern. If the core box is made of 
wood, a core pattern of wood Is not 
required, but if the core box js to be 
made of plaster of Paris, then a core 
pattern such as was laid out on half 
of the candlestick pattern will have to 
be turned- Figs. H and 15 show the 
core boxes made of plaster of Paris from 
a tore pattern. 

The fruit plate pattern is a combina- 
tion of both types nf pattern work - that 
is, the single piece and (he split pattern. 
The pedestal, Fig. U T of the fruit dish 
has a core print On the Jower end only. 
The projection on (he upper end fits 
the [sedestal to the dish. 

MAKING TJHIi MOI-t> 


it around the mold and rne nasK. 

When the drag lias been filled and 
the sand leveled off flush with the edge 
of the drag, the second molding hoard 
is placed on the drag and the entire unit 
is inverted. Both molding boards should 
he held securely to the drag while the 
unit is being turned over. The molding 
board which is on top map be removed 
when the drag is in its proper position. 
The cope is now put in place over the 
drag. A thin layer of parting sand (or- 
dinary dry sand) should be dusted over 
the sand in the drag before green sand 
is added to the cope. The sprue pins 
should be held in the cope at a point 
about 1" from the edge of the pattern 
with the small end resting on the sand 
in the drag. Some green sand should be 
placed around the bottom of the sprue 
pins to hold them tin place while the 
sand is placed and tamped in the cope. 

After the cope has been filled, the 
sprue pins are drawn out of the sand 
(o leave ho les through the cope. The 
tope is lifted free of the drag to exfxjse 
the pattern in the drag, Marks will be 
left on the sand in the drag by the ends 
of the sprue pins. Smalt channels, or 
gates, are cut in the sand to reach from 
the mark left by the sprue pins to the 
patterns. These gates allow the metal 
to flow into the mold, All loose sand 
shoiitd be blown away from the drag and 


CFTlMtl FIVES LIKE. Tm'S 


After completing construction ol the 
necessary equipment, the work of mak- 
ing the mold may now be undertaken. 
The green sand from which the mold is 
made in the flask should he dampened. 
Care should be taken not to have the 
sand wet as A mold made of sand too 
damp will generate enough steam when 
the molten metal is poured in it to 
'‘blow" the mold apart. As the dish of 
the fruit plate Is a single piece pattern., 
the making of the mold for this part is 
(he simplest and should be done first. 
The molding board should lie placed on 
the bench with the pattern centered up- 
side down; that Is, the parting line of 
I lie pattern should be on the board. The 
drag, w hich is the lower half of the flask, 
is inverted and placed oil the molding 
board to surround the pattern, A hand 
fill of green sand is worked between the 
hands to loosen all lumps before it is 
spread over (lie pattern Inside the flask. 

Additional sand is sprinkled evenly over 
the surface of the molding board and 
lamoed down with the rammer to pack 


U-tf THE {JAMt*L* 
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the pattern may be removed with the 
aid of a sharp lee pick, The point 
should be driven into the pattern at an 
angle so the pattern can be lifted free 
of the drag. 'Hie cope is replaced acid 
the disk is read)' to take the jneLat. 
big, J .shows a cross section of the flask 
wilt i die pattern, sprue pin holes and 
gates in their respective positions. 

The making of the mold for a split., 
or two-part, pattern ls accomplished in 
very much, the same manner. The pat- 
tern has two parts, tire cope and drag. 
The eopc half of the pattern is the one 
in which the dowel pins have Ijcen 
glued. 'Hie pattern is split and the drag 
half h placed on the molding board 
with the Hat surface down. The sand is 
spread and tamped as described for the 
making of the mold for the fruit dish. 
After the drag has been turned right- 
side up, (lie second or cope half of (he 
pattern is placed on the first or drag 
half which is still in the sand. The cope 
of the flask is placed in position and 
then filled with sand, with Sprue pins 
Inserted as before. The gates are cut 
after the <:o[>c has been removed. The 
patterns are taken out of l lie sand and 
the cores carefully inserted in the core 
prints. 

CORE FOX AND CORE 
The purpose of a core in foundry 
work is to leave a recess or hole in a 
casting. The core which is used in a 
mold is made of sand which has been 
mixed with syrup and baked in an oven. 
The syrup acts as a binder and the bak- 
ing dries the oil rapidly and produces 
a mass of sand (hat is extremely solid 
and firm. A core properly made will 
withstand almost any amount of abuse. 
As mentioned before, there arc two 
methods of making the core box in 
which the core is made. Tn any case, it 
should be kept in mind that the core 
should have an outside diameter equiva- 
lent to the core print which is on the 
wooden pattern. If the end of flic 
core which sets into the core print in 
(be sand mold is not of the same size, 
the core will einlter fall out of place Or 
it will break the mold. When the core 
box lias been made, the sarul mixed with 
the linseed oil is lamped info the core 
box. It is then removed by inverting 
the core box and tapping it lightly until 
[he tore drops out of the box. The core 
box must he dose to the bench as the 
core at this Time is very fragile, After 
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the core has been removed from the 
core hox, it is baked. 

The furnace is started up with the 
crucible inside. Enough time must be 
allowed for the crucible to become 
heated. When the crucible is ready to 
lake the metal it will show a g lowing 
beat. The aluminum is cut up into small 
pieces acid dropped in the Crucible. It 
is unwise to put in too much scrap 
metal at one time, and no more metal 
should be added until the first batch 
has been melted. If large pieces of metal 
Or a great amount Js put in at one time, 
it wifi take a considerable length of 
time to melt. The metal should be 
heated to a point where it will flow 
freely but it should not boil* It is of 
the utmost importance that a graphite 
or clay crucible be used as these mate- 
rials will hold the heat and thereby 
keep the meta! molten while it Is being 
taken from the furnace and. poured into 
the mold. It is needless to say that a 
pair of tongs is required to handle the 
crucible. Be sore that enough metal has 
been melted to complete the casting as 
it is i til possible to pour more metal into 
the mold once the metal previously cast 
has set. If sufficient metal has not been 
prepared, and this Is discovered after 
some of it has E>ccn poured, (he mold 
will have to be broken, apart and a 
new one made. 

After the metal which has been cast 
has had time to cool, (lie mold is 
broken apart and the casting Is removed. 
One of (lie photographs shows (he cast- 
ing of the dish with the metal from 

Popular Homecra 


Dowel Wr tipped wflh Emory Cloth 
Mokes Practical Knife Steel 
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the gates and sprue holes still attached. 
This excess metal is removed with a 
hack saw. 

The dish and fruit plate castings are 
turned in the lathe while being held in 
the head stock by a wood chuck. Mod- 
erate speeds are advisable. Tig. 17 
shows one of these chucks made to 
fake the dial]. The bottom of the fruit 
plate is turned first as shown In Fig. 13. 
The plate is (hen removed and ie- 
ebucked so that it can be held in place 
by the foot of (he tray. 

The candlesticks can be held in place 
by plugs of wood fitted to (he cored 
parts of the casting, Fig. 19* The spur 
center is attached (o the larger block 
of .the base. If the work slips by this 
method* a chuck can be made on the 
faceplate and the base centered in it. 

The lathe Is run at a moderate speed 
for all metah turning work. The tools 
are made of old files, shaped very much 
the same as woodworking tools with the 
only exception of top rake. Figs. 20 
and 21 show (lie shape of these tools. 
Most classes of work can be smoothed 
with fine emery cloth and polished with 
jeweler's rouge on the lathe. 

The base of the fruit plate is fastened 
to the pedestal by the shrinking process. 
Turn the recess slightly smaller than the 
end of the pedestal toi be fitted. Heat 
the base evenly but hot, and while in 
tins state insert the pedestal in the ex- 
panded recess. Fig, 23. If desired, 
when the polishing is complete, the sur- 
faces can be decorated with a ball-peen 
hammer, 

t May- June r 37 

well as (lie shop of the home crafts- 
man, All that is needed is a piece of 
dowel about 12" long and kf " in 
diameter, a sheet of fine emery cloth 
and some glue. 

The surface of the dowel that Is 
to fte covered with the emery doth 
is covered with glue. The ernocy 
cloth is then securely wrapped around 
the dowel leaving approximately l" 
on one end ns a means of attaching a 
handle. Lathe turn, or whittle by 
hand, a wooden handle and bore a 
hole to receive the dowel, 

A smalt hole can be drilled in the 
handle and a string inserted so that 
the steel can be hung in a convenient 
place. As the emery cloth becomes 
worn, it can be unwrapped and rc- 
pl accd .- -A . C , hi ciyha on 
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Paddleboat for 


l hif jirrrfi 1? ^'Jfrj y hiiiif fttr y-itrttrgfler-i r 
l’ rr ft frn' Irijurf’ time, irr ft yield 
ii full rrr j jj e j- 1 f)f fun, 


E VEN the most frolicsome of old 
swimming holes will he panto 
Stricken this summer when it 
greets this imddleboat. Because of its 
flat bottom and square enrls it will 
not capsize easily and it is buoyant 
enough to support an much as four 
hundred pounds without danger. 
Complete, it weighs 55 pounds. 
Lumber costs slightly le^s than three 
dollars. It is as easy to build as an 
ordinary bo;-: and the const ruction 
requires only the simplest equipment 
— hammer, saw, plane, brace and bit. 

The side planks are made of Y\ x 
!{T white pine measuring G'-9* long, 
lit order that the boat may he rowed 
with as little resistance as possible 
and so that it may travel in either 
direction, the two ends are equipped 
with slant boards. Each cud of the 
side planks, therefore, must be 
mitered. Reference to the working 
drawing allows that this miter begins 
5" from the top edge and extends 
^ l A" from the end, Mark off these 
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two points and saw off the corner. 
Now cut two end boards of x 5" 
stock, 2'“]QJ/£ W in length, and dress 
the bottom edge with a plane. Deck 
hoards should measure 6" wide by 
2’- 10 ft" long. The slant ends arc 
made of ¥" x T 7]/¥ stock and they 
should be cut to 5' length because they 
extend over the side planks, whereas 
the ends and the deck hoards reach 
between the side planks. 

Assemble the cuds between the side 
planks with lenpenny nails and fol- 
low with the deck hoards and last 
with the slant ends. Waterproof 
glue, or marine glue, should lie used 
hl addition to nails for fastening. 

The bottom consists of a single 


3 T x G panel is required. Before at- 
taching k to the under edges of the 
side planks be sure to plane the lower 
edge of the slant ends so that this 
edge comes flush with the bottom 
edge of the side planks. Now attach 
the plywood bottom, using again glue 
and nails or screws. Fasten two fur- 
ring laths lengthwise of the hull on 
the underside of the bottom panel to 
reinforce this bottom. 

Xow turn the boat rig Jit side up 
and cut three pieces of furring kith 
to fit across the hull inside, on the 
bottom of the boat. Fasten these 
pieces with nails driven through the 
side planks. Then lay strips of lath 
in the lower corner of the boat, from 
front co hack. These strips for in a 
reinforcing chine, Turn the boat 
over and drive nails through the bot- 
tom and into the chines as well as 
(lie crosswise bracing. 

The scat . a piece of " x S" stock, 
is supported by cleats of i ' x 2" x 7 " 
stock nailed to the side planks at a 
point 6" off the floor. Oar locks 
should be installed about 1.5" from the 
fuck edge of the seat where two 
blocks. 4" x G* t are nailed to the in- 
side of the planks so as to be flush 
with the top, Two boles, bored 5" 
apart with a No, 14 auger bit, in the 
lop of these blocks will accommodate 
¥\" dowels which should be allowed 
to project to form an oar lock. In 
one of the deck hoards bore a hole 
so (hat a piece of rope tie line 
may be inserted through die hole and 
knotted. I’ll roe coats of oil paint 
complete the paddlchoat- 


pallc! (.d 5 ply wood, tg thick. A 
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MONO tile few great 
Indian. tribes that 
oover vast areas of latid 
sind are so numerous in 
population thaL they are 
sLivii led into many [jetty 
duns, we I nul die Apaches 
of die south" western pail 
of our country holding no 
Sin i al I place, 

The Apaches are di- 

vided into no tower than 
Seven principal clans, 

which acknowledge no 

common chief or chiefs, uml have but little 
sympathy in common, even warring against 
ore another Linder the stimulus of bribes,- — the 
pitiful pLiv of ii soldier often being sufficient to 
ally them with their common enemy, the white 
men, against any of their brother* in blood. 

The word Apathci converted back into its 
own hour 1 1 ago, signifies ptfipit. and is synony- 
mous with many r ril :■: 1 1 names among savage 
nations, — as Lntutoh or Dxkvhth with die 

Sinu.v, and hinmt with the Eskimo. 

The li rst com piust of 1 1 ie A pa c h e* by civil tea- 
tiou. iin perfect ns die conquest was, came from 
die inroads of the Spaniards who had overrun 
old Mexico- It ™as more of n peaceful con- 
quest than those old Castilians wore wont to 
make, much of if being, through die medium 
of the Spanish Jesuits, of a religious nature, 
and so early was this conquest that Santa Fe and 
Albuquerque, long considered frontier jio&ts, 
claim priority over St- Augustine, the lirst city 
of Hie Atlantic. One Cabe^a tie Vara appears 
to have been their first military conqueror, 
and they seem fortunate that in him there did 
not exist in cruelty and tyranny another Cortes 
or Pizarro. Nor is this comparison wholly 
our own, fur it is affirmed that the A [inches. 


singular as it may seem, know of the mime 
and doings of Hernando Cortes, probably 
through intertribal tradition, and picture him 
alongside of de Vaca much to the detriment 
of the former. In fact, it was explained to me 
that Cabe^a de Vaca, meaning a cow's head, 
was but the Spanish translation of the Apaches’ 
name for the first soldier among them, and was 
tlius given because the least of the cow s head 
iv:is then held in reverential esteem. 

f rom Spanish rule, wiLli Mie liberation of 
Mexico, they passed under die new govern- 
ment, and after the Mexican war with us die 
resulting boundary ran ruthlessly through the 
heart of their country, paying less attention to 
them than to the barren hinds which it divided, 
and which for untold ages had been their home. 
Nor did the thin sabulous strip known as the 
<r Gadsden Purchase" do more than throw the 

preponderance of the 
great tribe upon our 
A shoulder*. 

\ The diplomatic Apa- 
/ \ dies were keen enough 

' ' to see the new interna- 

■ 4m j relations, espe- 

H Wmi V :■ cially as it bore upon 

• n as a people whose 
' reliance for* ubsistencc, 

arm s + am mum tion , a nd 
rvftMi cTotliing rested in no 

small way upon their success in raids ujwil 
die white people ; and from this standpoint 
they oscillated in friendship or enmity from 
one side of the border to the other with an 
alacrity that should rank them high among 
the diplomats of fame. On one side hung 
high the fair flag of truce, and on die o Liter, 
as at half-mast, the black standard of no quar- 
ter! and with such deadly and cruel effect 
was this alternation made, that we saw the 
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humiliating spectacle of two civilized nations, 
claiming rank among the nations of the world, 
sitting in solemn conclave to device a common 
plan that would annihilate a batch of breech-' 
clouted bmidi is whose whole numbers would 
n o t ha vc inn d l: rl ie bu m ired t h city in ei th er 3 am] , 
and to do this surrendering tbe highest preroga- 
tive of national sovereignty— the sacrcdness 
of their soil — to 1 he soldiery of tlieotber. Once 
Vic to no, a presumptuous- and daring chief of 
Apache land, dared to daunt tin: three hawk 
feathers of Ins lance in the faces of the 
eagles of both the North and South; and all 
conversant with Indian history know how 
that chief met his tragic death, after being 
driven weary, exhausted, anti hungry across 
the boundary line into tbe arms of the Mexi- 
can soldiery, where he and the greater part of 

bis band were swept 
from the face of the 
earth. Victor io dy- 
ing fearlessly ar the 

front as became a 

chief. 

My Jirst visit to 
Apache land was in 
1871- Then the fa- 
vorite route to Ari- 
zona was to round 
Cape St. Lucas of 
Lower California, sail through tin: gulf until 
the mouth of the Colorado was readied, 
up which shallow river boats plied and dis- 
tributed passengers for the few river villages 
and inland points where a scanty popula- 
tion wrested a precarious existence. ITom 
the mouth of the Colorado River it was 
deemed necessary to send through .1 courier 
with dispatches Lo Fort Yuma, distant ninety 
miles, 1 believe, by the trail. Three long days 
we wore steaming up the swift, shallow, and 
tortuous river, and when we did finally reach 
Yuma we found diat our courier, a lithe, active, 
young Yuma Apache, hail slipped across the 
trail m thirteen hours, or at die rate of about 
seven miles an hour the whole distance. 
Dressed in the uniform that their Creator 
issued to them, with perchance a dangling 
necklace or armlet Of beads to ornament it, 
and a homeopathic breech -clout, these sinewy 
deer-hounds of the desert, with fists- clinched 
acrosfi their breasts, with a mouth full of mes- 
sages, will keep up a “dog-trot,” hour in and 
hour out, fora time only limited by that which 
is necessary to reach their objective point, bow 
ever far it may be away, — and this loo across 
valleys carpeted with eactns, and lulls and 
mountains beset with flinty footings. Some of 
their running feats of endurance arc marvelous 
to rd ate, a sh l are oft eiitrmcs made in a wifberi ng 
beat that makes life in the open field burden- 
some almost beyond bearing (0 the white man. 

'Ill use Yuma Apachesare the most westerly 
of the family, living along the Colorado River 
in i;.E lower part in Arizona, while on the upper- 
part is found the Mojave branch, two sub- da ns 
almost identical in many characteristics. They 
alone of all tiie great Apache tribe cremate 
their ch-atL a cremation SO effectual that it 
docs not cease with the body, but includes at! 
the personal effects, 
however valuable, 
ever to their ivick-f- 
tips ftbe universal Art- 
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# adorned, and, as far as I casually noticed, '■vieh stones and slid 
tlie«liei]igiiodii>eiwu:elietivwntlia incn a(id burned, even to hd 
women. baints and pigments of alt ebarae utensils. 

zon a expression for tens are eagerly sought for temporary personal On ordinary ^deitl 

their rude houses}. lir' T - ornamentation*- the Yuma* and Mojaves even for a few days in wil 

These u’k&itps (as dcJirtLidhif' to si ove-jjolisb, boot-blacking and uninitiated might in 

I notice Lite spelling ’ mud. Undoubtedly the latter, in some of its llie cooing of the t 

En an Arizona journal 1 ^'•^f2SSr applications, serves a mote practical purpose relatives cut off then 

are made of a circular than . mtxe ornamentation. A thin coating of and their mourning 

row' oflong lithe brush, -" ,J " ^IIPSShB^ soft clav is mat ted through the hair nod then grows out. All thes 

bent down toward the ■ plastered carefully down upon the skull, until the poor wretch ext 

center and interwoven ■^L- ■ V- it resembles, when dry, a shining bald head sbt^ is still entitled t< 

into a rough semi-glob’ T§^V.. or an inverted earthen bowl. This is leh on her relatives if they 

ular shape, noT tin- for tivo or three days, until it leas subserved the superstitious d>gi 

likethehalfofan egg! ' its purposes of deadly destruction* when the Hiere are but fe' 1 

shell on its rim. Over ™" 1T “ ACH1 DT ,fHl earthy skull-cap is broken with a stick and the have such disastrous 

Lins is thrown other brush and a light sprink- boating process continued until every particle pons, n would aht 
ling of dirt as a protection from tine smris rays, of dust is thoroughly eradicated, when the hair 
When these materials are scarce, mud is used jn washed with the soft pulp of the root of tl 
as a s«l?stitute, the wealthier class being some- Yucca pal in, which produces a soapy lath 
times supplied with a piece of canvas- Their After this the urir is energetically i 
more permanent abodes are now and then then whipped in the open air until dry 
made by digging into a steep dirt bank at all Lhis manipulation it emerges as 
an expenditure of muscular energy that one as soft as silk. 

would hardly think possible among any band '['his Yucca palm is commonly known as 
of Indians snowing such squalor and laziness the Spanish bayonet and oftentimes as the no more u 
in every other department of life- .^oap-weed, Hie latter name being evidently w 

The dialectic different:* in l h e Yuma and derived from this jieculiar use by the Inc 
Mojave Apache pronunciation of their com- and Mexicans. It is one of the most « 
n]OLi language is not noticeably great, but th ese lively common plants of Apache land 
again, on the contrary, tlifFer from all tlic other contiguous countries, and it is 1 for 
Apache tribes to an extent apparent to par- l realities that a com mere ia l use has been f< 
sons who make no profession to linguistics, for this abundant weed, its pti ip, nccordh 
Theirs are the harsEiest and abound the most recent experiments, bidding fair to give a 
in guttural inflections of all the dialects of this grade of printing- paper. Thus the- vulgar 

desert tribo T some of which are toned down to Boa p. wee( i that cleanses the outside^ of tl 

a softness quite pleasant to_ the ear. although Apaches bead may yet improve its interior pounds of bulky Imy 
these extremes readily comprehend each other. t | ir0lL *|^ ^ medium of the press. 

Once rbe Yuma and Mojave bards held The most barbaric forms of witchcraft, ha vo 
high mrik as warriors among the Apache w hh in fairly recent periods been practiced by 
tribe, but their country being easy of access, especially bv the two bands wo have 

they were the first to succumb to civil i nation, ^med an ,i ^ lontos, a clan of central Ari- 
and have gone a long way on that road ot Konai Among Lite Apaches, men arc nevci 
extinction which is marked Out to those pCCm- tins crime, trut, at extremely long 

iariy tempered savnges wire can absorb only an( j rare intervals* some luckless squaw in a 
die vices and but few of the virtues of such a viltuge that bus seen more than iis share of 
contact. misfortune is accused of these calamities as a 

To combat their ailments they have only u . Etcli. Either man, woman* or child can bear 
the usual superstitious rites of a few iguu- witness against the unfortunate, although the 
rant " medicine -men, 7 ’ and occasionally make ] l [^i ie3t c hi e f j n tlm vicinity seems to be the 
use of those heroic and barbarous treatments [j R) |Hjr one to prosecute her. The accusation 
so common with savages. One of these i once lodged, and. of course, as *udi complaints 
think may be interesting. A great hole, large a [ wa y 5 arei believed without thought or trial, 
enough to rer.L’ivj: the body of 1 1 , u invalid in a the entire village vs summoned to the proceed 
recumbent position, is dug in the ground In j n ^ 5s which generally mean an execution, it: 
tli is. excavation n fire is maintained until tire carf yjng these on the victim is stripped to lie] 
ground is heated to its greatest possible ex- w ^ st a(ir ^ U p by her thumbs witli 

Lent, when tlm embers ami ashes are scraped ^^ing thongs, Iter toes barely touching the 
out. Several layers ol damp mud arc home- g r(] . LL]1 "i : ] i Alt of their devilish energies are now 
diately used to plaster the wails of this fiery bent oli extorting a confession from the wretch, 
furnace, and Lhe invalid is then placed within Any of those who have had any misfortune, 
and covered up with mud, the head alone however remote, imaginary, or real, are at per - 
pro trad inn. The escaping steam makes the feet liljerty to fiay the supposed witch with 
torture endured by the peor w retell, for the m pzquitc or willow switches until she faint? 
thirty-six to forty-eight . hours of misery in from exhaustion, or terror and weakness forces 
the prison of baked clay, oftentimes hump- a false confession in the vain' hope of obtain- 
portable, and buL few survive the severe ing relief from her terrible condition. If she 
ordeal. A Mojave squaw , with the Amen- will not thus please them, the whipping is kept 
canized name of u Polly,” rallied from this U p until the executioners themselves are cx 
terrible inquisition* but it took tire kindest haiisted, when one by one they leave lmr to 
treatment for two month* under the care of die, which results unless she be lucky enough 
a white physician to save Imr life. to liberate herself from the thongs after the 

Nearly all the Apaches are addicted to tat- hist one lias departed, Should they wring a 
Cooing, their lacen and u-risls being usually confession from her, she is beaten to death 


some supernatural areao oj water, aim mis m 
lie a country where that (laid in conspicuously 
er. scarce. Fish never enters into their diet, ai- 
rir.sed ami though they arc not hard to procure, and they 
’ y. From re p C ( them in a way r hat cat] only be based on 
glossy and superstition. Caucies are never used, although 
an occasional raft is made to irrmsjrort effects 
in one direction, ami, in general, a river is ol 
se to them than furnishing drinking 
;:ner or establishing a fiat valley in which they 
ailii can travel more readily on loot or horseback. 

hi this wny s 11 traveling is done, and ail house- 
tub hold effects n re transported either on the backs 
use of hordes or of squaws; the women generally 
jmd prerlominating. Some of the muscular fea ts of 
^ to lire latter, v.-iiv J lu-S uii;J.l^ol. even :ivid the 
•cry endurance ajid rtrcngtlT ui tbo stronger (?) sex. 
a* shown, in their runners. A Yuma squaw 
lie has been known to carry over three hundred 

j between four and five 
miles over a mountain road and without slop- 
ping on the way. Mot much was left to the 
imagination of the story-teller either, as the 
hay was weighed on tested scales and the 
route pursued was a well-known measured 
o:u’- More marvelous cases are heard of oc- 
casionally, but they are not so authentic. 

Birds are also rejecter! as food, although 
they are used in cases of dintrusring scarcity; 
especially the wild turkey, which stands better 
In their csrinmtLon. Other native articles of 
diet, on which they yet subsist to a certain 
extent, are baked jwt sor/, the bean of the mez- 
quite tree, the fruit of the giant cactus., and 
the prickly pear. To furnish them with ancaL 
they fmd extensive variety in the black and 
while tailed deer, antelope, bear, ground- rafs, 
rattlesnakes, and rabbits (hares). Nothing 
exists to show that the Apaches were over 
cannibals. No part of a slain animal is uu- 
usud, even the smallest bones being broken 
open in order to save the marrow. 

Nod rin k-loving Old topers ever enjoy ed t bcir 
liquor so much as have the Apaches when- 
e ver the y co u U L procu re i t, a v ice. h ow ever, that 
i* rapidly subsiding 
as the tribes arc con- 

centxatcrj ai.ngencies |B 

more directly under i a i_. 

Lite eyes of watchful 
authorities. Metcai, 

wad* from tli af plan t |p [ 

by th* Mexicans, SL, '''j 1 

IbuTid i r* way i n i h: y s 
gone by, when popu- ; 
la t i LJU W a* scat tering ^ j 

and the laws lax, in to v A.™ 

niiPr r.r 
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Apache maws with 
every trade and deal- 
ing between the two races. From corn they 
THibe a fermented drink called rfo-afor,_ which 
is not as strong 115 the corn -whisky of civilian.- 
lion, but their peculiar method of drinking it 
compensates for its lack of strength. For some 
tlirce flays before it bets reached its highest 
point of fermentation not a single piece of food 
is swallowed. At the end of that period they fill 
the msel ves to their utmost capacity with the 
unclarified tk-vrin* Although half starved, it 
takes but a few moments lo make them fuel ns 
if they lmd lmd a major-general's rations for 
sis months previous, while Lite most conspic 
uou5 cifeci is to swell their bump of eombas- 



* i.r-i pjnt-1 :-ch. 


iveness to an inordinate degree. If a largo 
number have indulged in this liquor, serious 
outbreaks and disturbances are almost sure to 
ensue, especially if oilier bands of Indians or 
rmy whites are near enough for them to reach 
before this temporary, stimulated combative- 
ntt $m lias worn away. In fact, after having, when 
sober, decided to go upon the war-path, by far 
the most important prelim in ary is the manu- 
facture of huge quantities of tiz-wht. Its pe- 
culiar composition, nod the no less peculiar 
manner of taking die liquor, gives it a most 
lasting effect upon tire system, and an Indian 
with Ins stomach distended with it is said to 
have ahead of him a sis to eight days’ "spree." 
and during nil this time bis warlike qualities 
arc sure to be most conspicuous. 

There is much evidence to show that alco- 
holic liquor made from corn is an ancient drink 
with these people, every tiling shut wm ncocs- 
s:iry to manufacture it being found in their old 
ruins, and under circumstances that make such 
a conjecture not unreasonable. Even in the 
eaves of the old diff-dwelleis of Arizona there 
have been found cemented deposits of cores 
so ancient that when 
disturlied the grains fell: 
from the cob a mass 
of impalpable powder, 
leaving the cob. singu- 
larly enough, us fresh ns 
if it had been gathered 
but the harvest before. 

To ramble for a mo- 
ment from the main sub- 
ject, in considering the 
ancient cliff-d wellcrs. of Apache land, — T was 
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not a little surprised to hear of many cliff- 
villages yet unexplored* An idea prevails that 
the cliffs and caves of Apac he land have been 
nearly all included In the researches, of ar- 
cheologists and curiosity limiters. An old 
Apache of San Carlos agency, whose perfect 
confidence hat l been won by a government 
official, spoke of many that he knew bad 
never been inspected and that were full of 
relics. He wished to conduct his confidant to 
a pin ce not far distant. He added that only 
a small part of the remains known to the 
Apaches had ever been examined. 

Sim Carlos agency, on the river of the same 
name, is the great central point where the 
Government has gathered from time to time 
tbe greater portion of almost all the Arizona 
bands of Apaches, who are slowly acquiring 
the arts of peace and will soon bo a useful 
part of the agricultural population of dial 
region. Here from l lie eastern bounds ly are 
bands of the Yum as and Mojaves, of tbe 
Toneys and San Carlos Apaches from the 
central districts, and of the Sierra Tlanca 
tribe from the north-eastern corner, "I ’he 
only important Arizona band not directly 
represented are the warlike Chiricahuns, and 
they are quartered ou the reservation of which 
tliis agency is the headquarters^ — except the 
leaders, recently surrendered, who have been 
'exiled ro Florida. 

Their partly civilized, partly barbaric agency- 
life h not uni uteres tail g in some of its aspects, 
especially while the barbaric element yet pre- 
dominates. The Govern men t lias cultivated 
their martial feelings, and at the same time 
turned them to Its own account, by enlisting 
the most trusty warriors as soldiers in its own 
service, and using them ns a police and de- 
tective force against 
one another, and espe- 
cially one Lribe against 
another, N r o less than 
th rce full military 
companies of these 
scouts were, until re- 
cently, distributed 
among the Indians 
of ibis great agency j T'SW. "riM*!.." 
and as the while soldiers were at the same 
time placed at distant points on the bonn 
claries of the reservation, the Indians were 
thereby lifted a little in their ideas of sover- 
eignty and self-government. 

In every cluster of ■tak&fftps, and in fact in 
almost every family, might be found one of 
Lhese scouts, acting in the interest of the Gov- 
ernment, and forming, in effect, a secret de- 
tective system more efficacious titan the de- 
tective bureaus of civilization. While every 
crime was reported to the white oh icf-of- scouts, 
care -was taken that the informer should never 
be known. IJul not long ago Ki-at-ti-na, the 
head war-chief of the Chiricahuas, tired of the 
monotonous restraint of tbe military, gathered 
around him a few of his belligerent baud, sri'l 
footsore from flu: war-path. I hey indulged In 
a preliminary war-dance, and, sending couriers 
to all likely" lo join them In an outbreak, irn- 
padentlv awaited results. The chief's lleelest 
courier was a tpy, who gave timely warning 
of all the concerted movements and Intentions 
before an advance was really made. The 
chief's first intelligence of the result of bis plot 
was his ai rest by the scouts 



of his own tribe 
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and his arraignment before the authorities at 
the agency. 

An Indian accused of arty crime is tried be- 
fore a jurv of Indians, and when Ki-it-ri-na. 
harl gone through all the processes of ills trial, 
there hung over bis head a three- years 1 sen- 
tcnce in the jHUiitentiary at Alcatraz within the 
Golden Gate. Even death lias been meted 
out to offenders l>y Indian juries. A guard- 
house inclosed less refractory criminals, and 
through Otic of Its windows peered the face 
of an Indian sentenced for life. 

These Indian soldiers, in all that pertained to 
arms, ammunition, pay, arid rations, were on 
exactly the sam e fbo li 11 g as oth cr soh lieis In tl 1 e 
service, except that their term of enlistment 
might be variable. A calling of the muster-rolls 
sounds like that of Hungarian Hussars or 
Polish Lancers, a deception of the ear that an 
inspection of the written names would not 
confirm. Their savage passion for finery add 
.display cropped to tbe surface in an inordi- 
nate desire for military parade and exhibition, 
even Lo the extreme of monotonous drill, but 
much has lieeo denied them In those par- 
ticulars, as on their primitive sfafat rests 
much of their efficacy as scouts against other 
bands. 

i n on c of l lie last an d then one 0 f the- mos l im - 
poj tant and decisive campaigns waged against 
the most warlike bard of the Apaches, the Chi- 
rtcahuns of south-eastern Arizona, all eft the 
friendly Apache scouts were employed and but 
one company of while troops., and in the con- 
test which ensued in the broken mountainous 
defiles of the Sierra Madre of hlcxiro none of 
the white troops were used. Their endurance 
ami rapidity of action are superior to that of 
white men, for they literally crawl in the grass 
like snakes, and creep nod dodge through 
the rocks like squirrels in tlm branches of trees 
in their densest foliage. 

Fortraits ofeomeof choir most famous scouts 
are given. Nat-tzuck-eE-eh, a Cliiricahua squaw, 
was one of tbe most important 
against her own tribe in the cam- 
paign info Mexico just alluded to. 

1 C von before the main command 
had started she departed atone and 
on foot to determine the where- 
abouts of the hostiles in the fast- 
nesses of the Sierra Madre mount- 
ains. On this trip she was absent 
for about six weeks, unceasingly 
prosecuting her object, A Chin 
cahua. herself, it was evidently her 
intention lo gain the Indian camp, 
da i m th at she liad been captured by 
aild escaped from tbe whites, find 
out all that site could, and then 
at the first favorable opportunity 
prove traitor to her tribe. Treach- 
ery is a distinguishing feature of 
the American Indian, but it Is 
almoH-t wholly a trait turned to 
account against the enemies of the 
tribe. Even the lowest trigger In- 
dian has some faint conception of 
honor ill his tribal relations m war, 
and among some it compares wall 
with, if not exceeding, that among 
civilized nations, but the Apache 
scents to have absolutely rone. 

Tbe painstaking labor to which. 
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they will go to emphasize tlieir Madre mountains on this ijiiujiaign after the cations that this was an inferior rate of peo- 

c:rue! treachery seems almost fiend- Chiticahuas, many never before imagined sites pie jn the age in which they lived. Even the 

ish in the extreme, “Way back in of ancient races were discovered, and in such Apaches who have made these labyrinths of 

the eo f s 11 an emigrant family, wind- vast extent as to be almost bewildering in lava their hiding-places superstitiously avoid 

iult its toilsome wav through the: magnitude. There seemed Lo be a scries of these old rums, arid perchance this very fact 

burning desert of the Gila valley, colossal steps or terraces made by man, the may hive saved to science valuable archtEO- 

on the road to California, found lowest of which, near tire streams, was evi- logical matter when the time comes for the 

themselves with an exhausted den cly inhabited bv these crude and ancient investigation of these strange ancients, 

team, at the bottom of a steep hill, people. On the tops of these lulls or mount- Suppstitmnsaresliownintbcir dress and or- 

L,p which they vainly essayed to as- ains, around whose sides the steps or terraces naments, or rather in the charms which adorn 

tend, A baud of Tontos Apaches, appeared, and apparently independent of them, and compose these. The medicine jacket and 

bent on some fiendish foray, passing that wav, were immense and extremely effective fortifi- belt are common to the whole Apache family, 
came upon the scene and at once willingly cations for the rude weapons they then must and are about the counterpart of sjunlardrcsses 
offered their services to carry their effects to have had, a sort of rallying point of defense so common with savages. From the head of the 
the top of the hill. Not only did they do this, for the people living near the streams. Why Chir j cahllEl ] lfflngs a 5 j ng | e buckskin string 
but the empty wagon was spared to the c?<- these terraces, between the stream wb-jre they Ctt . 0 ^-icLe and as many feet in 

hausted horses arid hauled rip by hand, This dwelt and overlooking forahcations where its upper end braided in the hair. This 

wonderful act of kindness was terminated by they probably hod m dun- ■ _ yr[| . uttent ed with all the different pieces of 

the massacre of the owners on the crest of the g er > should have been s ^u gt hey can obtain, and for which they seem 

tfictfi. while all unawares they were reloading constructed tt seems hard ^ a reverence, while beads and orna- 

their wagon, the only object of their pretended f Ec] coiijecliirc. unless it is mertt3 0 p silver ind other metals help to cover 

friendship being undoubtedly to secure this j-" i;ossu<. i * ley ]V ,T. it with an almost sohd coating of decorations, 

condition of apparent safety. I visited this ffifffc,- ' iear f T 0T11i ,,n ■ 'T Maidens may be distinguished from matrons 

spot over a decade later, and some four or five [ : V' , . by the peculiar arrangement of tlieir hair, the 

whitewashed head -boards, encircled by a neat • "• k ! L . 1C iT J ' V former wearing what in their language is called 

fence of native mezquite brush, kindly placed SSlJk; ^ rear, and these, aunougn , nz k-kat (mh-leen strictly interpreted is 

there bv some fro n tiers men. were not only pfljp L'-wnl B 1:1 1 " ^ 1 HJI]j l ' . ' maiden). It is flat and of a beaver-tail dumb- 

* i r:..i * jrarden-nlals or bunted . . ■ ,'x ..j ^1. 


"iih-i: 


some good work wun it lo oeei^vc ngm, 
Even the armed warriors use it m killing cat- 
tle and stolen stock to save their ammunition 
thereby, while some of the most horrible tort- 
ures practiced on their captives by these fiends 
are infl ictet 1 by 1 his i nstr urn ent. Willi t he intro - 
due: Lion of fire-arms into their warfare fell the 
shield into disuse. It. was a gaudy appendage 
of the primitive savage, but it exists among 
the Apaches only as a relic for which they can 
obtain fio much money from the curiosity 
seeker. They care but little for money, how- 
ever, except to appease a craving for gambling, 
or to meet Immediate wxnts. 

They are behind no other ravages in their 
Love for the allurements of gambling, and use 
all sorts of implements j from the most intricate 
games of cards to the simple throwing of sticks 


3438 


THE SURVIVOR VOL. 8 


THE SURVIVOR VOL 8 



and hoops, and in nearly all of these games 
tlieir play is one of hazard, in the excitement 
their horses t rifles, and even the shlrls on their 
hacks, changing ownership. 

Only In their dances do they excel the physi- 
cal energy put forth in their gambling plays, 


Ar.inih auto ^incLD, 


' ■ A; a recent l of battles t hat none can gr= i riKsiv, bea rs. 

. all before him even In his age, Jt is a. keen 

appreciation of the eternal fitnessof things that 
has helped them in no small way to hold for so 
long she mastery of the South-west in peace 
Air and in war. One mighty chief of theirs was 
v Cochise, a household word in the literature 
of Indian depredations. A Chiricahua him- 
self, Iris success was sufficient to join many 
I r rom sunset till sunrise can be heard the kinds under his rule, and especially those 

heating of their drums and tom-toms, and night s o common in all Indian warfares 

after night is it kept up. Old squaws and young mid so numerous in every hand who will join 
children glance until they can stand no longer, evei y revolt without regard to tribe or cause, 
nfld cease from exhaustion and fatigue; a ces- if the revolt only promise booty and that 
sa lion ofbut a few minutes and they are up and bloody excitement which iheir nature craves, 
at it again. Their medicine dances take place For years he was the terror of all in Arizona, 

In cases of sickness and distress to drive away aiU t for a long period before his own tribes 

bad spirits or keep them from doing harm. cyi1 |d be turned against Him the sum total 
In these the squaws arc never allowed Lo take of his battles placed him plainly ahead, for 
a part h but in peace, weddings, and feast dances, ravage strategy and barbaric grand tactics 
young and old of both sexes form a conspicu- he will always be a mark 

yus ]turt. The 41 com dance," to make that in die of Indian 

ulanr productive, is also a monopoly of the warfare, and will be belter 

mcdEcrne-rnen, while besides all these there known as this country set- 

exista the war, the conqueror's, and the chicfs h v [> tr? that extent that 

dances, varying in type through all the possible it will demand a history 

motions and gesticulations of the human body, of Lis own. Cochise bra ve- 

The ages which some of them reach appear I y acknowledged he was 

surprising, considering their rough mode of out-geneialcd once, A 

life in the past, which seems sufficient to end lORL Viral-- military train of a score 
it rapidly when the physical powers begin to of wagons, guarded ap- 

fail. Gor-ha, a Sierra Blanca, a once famous V / parently by only a small 

warrior of their tribe, is prohablv eighty or \ platoon of cavalry, bore 

ninety years of age, and seems hale and hearty jl dow n t!i ro ug It A jjach c 

4 yet. Could this old sage rtL< Piss, where Cochise had 

of the sandy deserts some two or three hun- 

oonce titrate the salient dted warriors in waiting, and their eyes gbs- 
poinra of his hie into n tened with delight as they looked at the chance 
volume, it would rival of an easy capture of the hard bread, molasses, 
the tales of Daniel augar t and tobacco on which they might revel 
Boone or K i t Carson, for week s- They «i ade one w ild yell in g charge 
[ Age* however finds on Hie train from every quarter, when, instead 
only a place hi their of savage luxuries, there e^me from each 
£ councils of peace, and wagon a blinding, crashing volley from neatly 
■ i £ young blood rules in a score of well-armed infantrymen, Cochise's 
tl mes" of war, u id ess warriors were sen t fly in g l>ac k I i ke si i rf, au tl , as 
some mighty chief, with they Red up the sleep sides e>i tlie canon, were 
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LIGHTWEIGHT, yet sturdy and practical- 
ly tipprouf because of Ur wide base* Lids 
baby swing can be carried Lein one room 
to another and will stand abuse from even 
Lire most lively infant. At mealtime the 
awing is held stationary by a locking bar, 
and the tray which ordinarily keeps bo by 
safely in the bucket seat becomes a table. 
Material for the swing can be %-im solid 
slock or plywood. The swing uprights are 
in, high and fi in, wide at the bottom 
tapering to 2La In. at the top. Swing sup- 
ports arc about 215 in. long and 2 in. wide. 
Height of the seat above the floor is deter- 
mined by the size of the baby, A rod 20 
in. long provides a pivot for the swing. It 
is fixed solidly in the uprights of the swing 
stand and runs through brass bushings In 
the swing supports. Pipe spacers 2 % in, 
long keen the swing supports centered be- 
tween the uprights- All joints are screwed 
and glued for maximum strength. Short 
lengths of dowel project from the sides of 
the seat and are located to hold the arms 
of the tray which are notched as indicated 
to hook over the dowels. For added safety, 
Qt two removable dowels in blind holes un- 
der the arms of the tray. 


Removnbta lr«y on living ts conyGtti^nt pltiy surFac*, 

■rsr linkA f □ a rl £«H1 be SU rV 6tl OFt it I HttulfilH® 
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BRASS BUSHING 


w* w loci; &0 D 

WHEN TRAY IS USED 


PIPS SPACER 


C R- £1 EEL 
ROD 2£V LONG 


NOTCHED TO 
FIT OVER -/-Of 
DUWEL&; 


W’ DOWELS 
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EDGES OF FLAP, 


TIE CORD 


SNAP FASTENERS 


£:UT FIVE SIDES FROM 
DENIM OR LIGHT DUCK 


FABRIC LAYOUT 







3441 


THE SURVIVOR VOL 8 


THE SURVIVOR VOL 8 



By 

Ralph T. Moore 


U 



Harper's Weekly Dec- 5, 1857 

A Wirii'tf ritACTICAL joke. 

T.jist Saturday evening ft pcTilIcnmTi, r. Hiding nt -Tru- 
malrn l’lftlri, was silling w lift hire with fttid Kmnc fitamlii 
Hi their purtar firr, u lit 1 is the donr-hcll wmi vtalrnUy 
mug, Tin? Indy rose, but then mrpgrKtt'd U) her Istiy- 
luind that, an the girl. wus oul, bo hurl better go ii> tli<i 
front door. Accordingly, ho opened It, And found tie mm 
l hero t bill (hors Vftfl ft nicely done Up basket, trtveicri 
uiMi whit© linen, ftt hSfl fort, find ho thought hr heard 
tho rustling of a female tlrt-fla departing, After looking 
Vainly up im<| down the utrcet and around the portal, hu 
took (ho basket into tho parlor, On the covering being 
removed, ft brnnlifnl lEltlo cliild appeared, Rulin'! fit© 
months old, The lady emwnwd, oito of tlir Turly vhilnm 
took up tho bnby Aiid found a Hole pinned to Its dms, 
which charged the gcTitltritiftn of Mir ItnliFUj ulth being 
tire ful T ut* mid implored him to Mipport If, 

A rich flfono ensued between line: Injured wITr and (ho 
Indian nil t lniFilinm!, the latter utlrrTy denying nil know 1- 
od no of llir KitLto otic* n ml fisserting hijt innocence, The 
fiicmta Interfered,, and at liwl the wife its* induced to 
targlv© the h unhand, Ml hough ho still stood to it Mho a 
T rojan limit ho had ftlwnys been a faithful hitsTiAud, 
nmiMy the I July very roguiably (Mel her husband that 3t 
w ils strange ho tdmuhi riot know his o«ti child, for 3L wnfl 
their unit mil ofF'-ji r I n pt* nliitli had junt lieen taken from 
3 ‘ >r mullo up stidrji by the inure, for the very purpose of 
piny! ng the j'dtfti and the Furprtned husband flnnlly 
Joined In the laugh which. wnw raided n| his expense. 

A ¥TEW MAZEfaPA. 

One John failles, of Springfield, 3 illnotp, rnmo M his 
di ftih in n terrible mariner on Retdon'ibcr lit. near (kdmn. 
id a, Oregon Territory, The TWutJiti* Oturi'r ntyii that 
ho had been Indulging freely, nitd being rsthor nnisy, a 
friend rohinl erred to sro Mm homo. After sotho irouhht 
fin m mounted upon hl( friend’s liorso, nnd, for greater 
eeetirlty, Ms legs were tied togelhcr under tho Jtorwe’s 
holly. The party then (let out for ypHngfield, faith'ii ' a 
companion leading the homo, Wbon near, the lower end 
ofHroadway tho animal became resllve, rtmrcd, *i>d fell 
hark tin his rider, but Immediately sprang up and pa!- 
taped airny ilka the wind. As tlift horse pot to his feet 
the* saddle lurticd with Hulea, and, heitjg fuatrned to tlm 
bfanl, *t every bound his head dashed again*! the gmimd, 
Tfil* Maacppftdlko rid© w** checked at Urnpeo’a inmher- 
jitrd, upward of a quarter of a mile from tho idartlTig- 

E olfit faules irasuVen ftom th© henw dead and hnrrl- 
ly mangled. Ills arm was broken In scleral places, arid 
Ms bmltm mthgled with tho dust oi the rffld, 

LEFT HIS EYE TO WATCH NATIVES* 

Popular Mechanics June, 1903 

A jirftfcpeclor of Hhodeslft, who hpul a plusa rioiup 

wfRlifnl to ret sway £ol j a dfiy'a sUoolliitf. lilt ftpnn an (rkjrcn- 
Iona expedient for liia nft live hi borers up to Hie murk 

fTtiL'Jsif? Tils abRctiPO. Knowing tlml, they would reswc work ns 
eoon as hla harlr wftp tnriKHl, tio caH?M] the "tioye r ’ togelticr 
and told them that, nltliouph Iso hEtsiarEf would be ahaent nil 
day, lie fitioiild leave orio of Ills eyes ha hi ml to see tlint they 
did their work. Mueti to Iho aurprlse Atift t»ewl Idennont or 
the natives, he pulled the actio is to tlie word am], Uikihfr out 
(he gin sp oyp, placed it on the stump of ji tr^e atid walked 
off. Fot ROtiseUiue the Kaffirs worked Uko etephnftta, now 
and then easting f^srttve ginnees at ITso eye to se$ If It iyaa 
fltll] watching them. At last one old Kaffir put down Ida 
shove] and, picking up a bucket, approached the tree stump 
and gehtty covered Ihe eye with the bucket As soon, na the 
gniig saw (Ii at they no lunger had l Tie isnm 1 eye Upon them 
They lay down and slept peacefully until sun set. 
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T O the inventive mil id of t!ic North 
American Indian wc owe the 

snowshoe, and its concept ion was 


How to Make 
and Use Them 

Dtf Stillman Taylor 

POPULAR MECHANICS 1915 
PART I — -Shapes of Snowshoes 


are spaced sonic 15 or 111 in. apart* and 
so divide l he shoe into three sections, 
known as the toe* center* and heel. 
Tliu filling is woven into a lanyard* 
which is a light strip of bide firmly 
laced lo the frame through a double 
row of holes drilled in the wood. The 
center filling is woven of heavy strands 
of rawhide, in a fairly coarse mesh* be- 
cause this part of the shoe must hear 
die weight oF tFie body and the brunt 


doubtless brought about through that wejt r. The end fillers for toe and 
prolific source of lei vcnlicm— necessity. hec , nrC w0ven 0 f tighter strands oF 
Tile first models were crude web -Footed ail[ } p lC mts h fa p 0 f course, 

affairs, hut improvements in model sm;i ]] er 

mid milliner of filling the frames wcl< j As may l>e tinted by referring to the 
gradually added Until the penecied d rEl w i ng 1 , a center opening or "toe 
and graceful shoe, of the present was (K> | e -> is p rov i<lcd p and as the greater 
finally reached. I lie first snow shoes S | ra j n oll filling hes directly under 
were made by the Indiatis, and ^ the ^ ie 0 f the foot* the shoe fa rein- 
Jndians of Maine and Canada continue £ orCtt j this ppfat by the ''toe cord" 
lo fashion the finest models today. mnnbig across* and the "toe-cord 
The snowshoe is a necessuy For the ft t a y &r ,J which are tied in on each side 
sportsman and trapper whose pleasure 0 f f|j e toe hole — one end being fastened 
or business leads him out in the open tQ ^ e toe cor g an( i the oilier lashed 
during the winter season, when roads Qy^r the wooden cross bar of the 
and trails are heavily blanketed by a f ramc These reinforcing cords arc 
deep Fall of powdery snow. I hit the f orfJ1 | e{ j 0 f several strands of lode* the 


use of the web shoe is by no means 
confined to the dweller in the wilder- 
ness, since the charm of wintry wood 
and plain beckons many lovers of the 
outdoors to participate in tins m vigor- 


's (ays being again wound with fmer 
strands. 

To prevent slipping and to secure a 
good foothold while walking, the man- 
ner of attaching the foot to the shoe is 


aling spoi l* and snowshoe tramps are pf j niporta , 1Wl and this is done by 
fast growing in popularity in and ^^jug use of a toe strap, which will 
about our cities, and towns. allow the toe to push down tlncugh 

Alt the modern a now shoes are con- thfi t£>c openillg a& the tie el of the foot 
structed upon practically the same , g |l(teJ tlic act of walking. A set- 
pen era 1 hues. »! though the lyp» oi m)d 5 * or t l lollg , l„<h„g troru the 
frames differ considerably in st?.e as to p around tlife foot, above the curve of 
well as in shape, and the filling of hide the heel, is needed to lend additional 
is often woven hi many varied and in- support in lifting the snow shoe, to ef- 
tricate patterns. The frame or bow— feet tfie easy shambling stride char- 
11 sna Sly made of arh in order to get acicrlstic oi the snow shoe r + 
strength with light weight- — is bent 3 it There are, of course* a great number 

many shapes, but the one shown in the y f models or styles* some one style 
diagram is a typical general-purpose being popular in one local! Ly, while ati 
slice, and may be called standard; The altogether different slyle Is preferred 
frame is held iu shape by means of iti another part of the country, fbe 
two wooden cross braces, neatly mor- most representative types arc well 
ttsed into the frame. These braces shown in line illustrations, and a brief 
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description will poitiE out their prac- 
tical advantages, because each model 
possesses certain merits — one model 
being designed for fast travel ing in 
the open, another better adapted for 
brush travel* while others arc more 
convenient for use in a hilly country 
where much climbing is done* and so 
on. 

Style A Is regarded by snowshoe ex- 
perts as an extreme style* for it JS long 
and narrow. It is designed for Fast 
traveling over smooth and level coun- 
try* and over loose, powdery snow. 
This style is much used by the Crce 
Indians, and is usually made IS in. 
wide by GO in. long, with a deeply np- 
curved toe. It fa a good shoe for 
cross-country work, but fa somewhat 
difficult lo manage on broken trail?, 
when the snow fa packed, a Lid also af- 
fords rather slippery footing when 
crossing ice. Owing to the stout con- 
struction of the frame amt reinforce- 
ment needed to retain the high* curved 
toe, style A is more difficult to manage 
than the more conservative models, 
and Us stillness of frame makes it 
more fatiguing lo wear, while its use 
is a decided handicap in mountainous 
districts, because a curved toe always 
makes hid climbing more difficult. 

Style II may he considered the or- 
dinary eastern model, and a common 
Style best adapted for all-around use. 
It is a neat and gracefully designed 
frame, about IS in. wide and 4-JS in. 
long, and is usually made with a 
slightly upeurving toe, about % in, turn 
al the toe being correct. When made 
E>y the Indians of Maine, this model is 
fashioned with a rather heavy heel* 
which is an advantage for fast walk- 
ing* while it increases the difficulty in 
quick turning. 

Style C is a favorite model among 
the hunters and woodsmen of New 
England. This is a splendid style for 
general purposes in this section of the 
country* since the fitEi, round toe keeps 
the toe sip near the surface, and lets 
the licet cut down more than the nar- 
row-toe models. Style C fa an easy 
slice to wear, and while not so fast as 
the long, narrow' frame, its full shape 
is more convenient lot* use iu the 
woods. It is usually made with about 
1 to iVarhi- U |f, u at the toe. _ 

Style I) 3? the familiar "bear's 
paw , Jf a model originating with the 
northeastern tapper. This model fa 
well adapted fur short tramps 5 n the 
brush * and having a fiat toe, is likewise 
a good shoe for mountain climbing. 
l r or tramping about in Ihick brush, a 
short* full shoe enables one to take a 
shorter stride and turn more quickly, 
but it is a slow shoe for straight-ahead 
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snowball thrower, consists of a base, 
A, with a standard, B, which stops the 
ann C, controlled by the bar D, when 
the trigger E is released- The tripping 
of the trigger is. accomplished by the 
sloping end of D oti the slanting end 
of she upright F. Sides, G, are fast- 
ened on the piece F, with their upper 
ends extending above the bar D, to 
prevent the latter from jumping out 
when it b-S released by the trigger. 

The trigger H is tripped with the 
handle H, connected to the piece J, on 

which all the working parts are 
mounted. The upper end o) the arm 
C has a piece, K, to which is attached a 


A Snowball Thrower 

By ALBERT EAT EE, JA, 

POPULAR MECHANICS 1915 


traveling. 

When purchasing a pair of snow- 
shoes, some few important considera- 
tions should be kept in mind, and the 
size and model will depend upon the 
man to some extent, since a large, 
heavy man will require a larger Snow- 
shoe than would suffice for a person oF 
lighter weight. Height also enters 
into the choice, and while a small per- 
son can travel Faster and with less 
fatigue when equipped with a propor- 
tionately small shoe, a tad man will 
naturally pick out a larger-sized snow- 
shoe for his use. Fora country where 
deep snows prevail, larger sizes arc | 
best, but in localities where the snow 
packs sol id Ey and there Is considerable 
ictj and ih mountainous districts, 
or for rough-country traveling. Use 

ive more satisfac- 
durable also. For 
tlse center filling! 


tion and prove more 
a wet-snow locality, 
should be strung in rather coarse mesh, 
while for soft, powdery snow, a (met m 
mesh will lie the logical choice. 

There art snows hoes and snow- sr 
shoes, and while there are fine models 111 
regularly stocked by a few of the bet- _ 
tei' sporting - g o o d 5 
firms, there is likewise 
a deal of poorly made 
snow shoes on the mar- , 

ket, it is wed to pay 
a fair price and se- 
cure a dependable c ^033 ejaR — 
handmade article, for 
the cheaper snowsliocs 
— often filled with 
seine twine and the ^> TAV5 

cheapest hade (com- 
monly known in the 
trade as CJ gLit”) — will 
warp and twist in. the 
frame, and the shoddy CENTER 
filling will soon be- FILLING — " 
come loosened up and 
''bag' r after a little use. 

'Hie best snowshocs 
that the writer is ae- 
C| i lain ted with are mad c M E E L 
by the Indians, and FILLING 

the filling is ordinarily 
made of neat's bide; 
cowhide for [he center 
filling, and calfskin for 
the loe and heel. A 
first-class pair of snow- 
shoes may be had lor 
about to $7.50, and 
when possible to do so,, 
it is best lo have them 
made to order, This 
plan is, of course 
necessary in case one v 
porate any little wrink 
into their making, or i 
toe, lighter heel, or a 


FRAME OR SOW 


The Diiri^'Uan.id farts Sri-1 thfc O^t^iS &t the 

Complete j Snowt>*U Thrower 

tin can, T.„ for holding the snowball to 
be thrown. A set of door springs, M, 
furnishes the force to throw tEie snow- 
ball 

All the part? are given dimensions, 
and if cut properly, they will fit to- 
gether to make the thrower as 
illustrated. 


TOE FILLING 


TOE HOLE 


LANYARD guilty of using screws or other 

metal fastenings, but many of the 
cheap and poorly fashioned snowshoes 
are fastened at the heel with screws, 
thus making this a decidedly weak 
point, since the wood is qtsiEe certain 
to split after a tiuEe rough service. 
In contrast to the poor workmanship 
of these low-priced snow shoes, the 
Indian-made article is fashioned front 
t sound and properly seasoned wood; 
J e ' lie the cross bars arc snugly fitted by 

mortising to the frame; [lie filling is 
Is. _ tightly woven, and the heel is properly 

of snowslioes is fastened by lacing with a rawhide 
. probably prove „ , , . 

i should he or- Continued on next page 


FRAME OR BOW 
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thong- However, In- 
dian makers are Elkely 
to make the toe small 
and leave the wood to 
form a rather heavy 
1) e e E. Some few 
woodsmen and sports- 
men may prefer this 
model, but the major- 
ity favor a fuller toe 
and a lighter lied for 
general use* because 
the regulation Indian 
model, cutting down at 
toe and heel equally 
deep, increases the dif- 
ficulty ol easy travel- 
ing over soft snow, al- 
though it is a good 
shoe when used over 
broken trails. 

When buying snow- 
shoes at the store, see 
that the frames are 
stoutly and well made, 
as id lor all-around use, 


TliTi. 5nawilu>i! Sa ConildererS 
the Ordiilify Eastern Model 
□ ml Q‘i^ l/«=t Ad9P t4 4 for 
ALL-AcciJild the 


Throe ■ Wh«l*<l Cy^kcrt&bH* PrtffriSled I-ife* n Si cycle 
and Stear-sd ft? nn Automobile 

is a bicycle wheel, which cart be taken 
from an o Id 1 >i cycle., or a wheel may 
lie purchased cheaply at. a bicycle store. 
Tt is hdd in place with two pieces of 
strap iron, F, shaped similar to the 
rear forks on a bicycle, and each piece 
Ep bolted to a block of wood 3 in. thick, 
4 in. wide, and G in. long, which is 
fa Etc tied to the sidepiece with the same 
bolts that hold the strap iron hi place. 


U 5 _ thick, 4 ui, wide, and 22 in. long, 
are fastened with nails to the rear ends 
of tli e sides, as shown. The rear wheel 


The cycle mobile is of the three-"* 
wheeled type and can be easily con- 
structed in the home workshop with 
ordinary tools. The main frame is 
built up of two si deplores, AA, Fig. & 

1, each 2 in. thick, 4 in. wide, and 7 "^S: 

ft. long, joined together at the 
end with a crosspiece, B, of the sames^^P^ 
material, 1? in. long. The sides are==s 
placed slightly tapering so that the 
rear ends are 11 in. apart at the point 
where they are joined together with 
the blocks and rear-wheel attachments. 


A Cyclemobile Popular ^Mechanics 


By PRANK PFEFFERLE 


it is a good idea to 
select a filling of good 
heavy weight and with 
a firmly woven and 
open mesh, Say, about 
% in. The toe and 
heel sections will, of 
course, be of finer-cut 
hide and smaller mesh, 
and it is wise to avoid 
those shoes employing 
seine twine for the end 
filling. Some factory- 
made snows hoes arc 
given a coat or two of 
varnish, but this, white 
serving to make them 
partly waterproof, 
makes them rather 
slippery when crossing 
logs and 3ce. Most 
woodsmen prefer to 
leave both frame and 
filling in their natural 
condition, 

T b e Indian-made 
snowslioe is always 


A crosspiece, C, 1Z In. long, Is fastened 
in the center of the frame. 

The place for tlie seat is cut out of 
each side piece, as shown by the 
notches at D. which arc 2 ft, from the 
rear ends. Two strips of wood, E, */% 


mn 1_ i |S [!> , -T 

■"-f 1 ;■ ■ I r '"-' 

r-S=L 




“ Fkk i 


Detail dE lb« Parts far C<?n? tru ctlrt « an AutocrtQfcik- 

Ti-nji K'l'nAP-PniVPr ["Jl? 
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provided with a gener- 
ously large toe hole, so 
that ample foot cover- 
ing may be tised. 'i his 
point is generally over- 
looked in the math hae- 
matic product, and the 
toe cords are also 
frequently roughly 
formed* thus chafing 
the feet and making 
them Sore. These de- 
tails an ay or may not 
prove a handicap for 
short tramps near 
town* hut for long 
trips through the 
woods, they are im- 
portant considerations, 
The Indian manner 
of tying the snowshoe 

to the foot by means of 
a single twisted and 
knotted thong is a 
good method, of attach- 
ment, in that, if the 
thong is properly ad- 


Second Handle on Hoe or Rake Saves 
Stooping 

Popular Mechanics 
1919 

Anyone who has used a hoc or rake 
for days at a time will appreciate the 
labor saved by the attachment for the 


The 3I./E4 
Illi'.!>;r4 i r ■ I Hftt 
in SnlelLGlr] 
Enr Gtn«tn] 
Purposes and is 
n Fm/urLte 
irn enr Kuril er* 
and Woodsmen 


justed to the requisite 
snugness in the first 
place, the shoes may 
be quickly removed by 
a simple twist of the 
ankle. A better fasten- 
ing is secured by using 
a fairly wide 04 hi.) 
toe strap and a long 
thong. The toe strap 
is placed over the toes* 
immediately over the 
ball of tiie foot, and se- 
cured against slipping 
by weaving the ends In 
said out between the 
meshes of the filling un- 
til it readies the frame 
on either side. This 
grips the toe strap 
firmly and docs away 
with the necessity of 
tying a knot, A nar- 
row thong, about 4 ft, 
long, is now doubied, 
the center 'placed just 


Much <fr( (he TErEm? L*fcor in Usmj * Hoe or Kike m 
Qwze finis by Tills Simple Hortunsfie Attachment 

handle shown in the illustration. It is 
adjustable to various- si zed persons by 
means of the holes at the front end of 
the horizontal piece. The two parts arc 
each made of stri[>s joined at the middle 
portions* and arranged to clamp on the 
handle of the hoc or rake. In hoeing 
around shrubs and large plants, the 
handle may be set to one side, 


Thfcta tht Fimiliaf "fic-lr't- 
PW Model, Onfcimsctd by 
tlte NprtheteC*™ Trapper for 
U)a dq 3l!9ft. Tiifupi ifld. 
in Jjinjljl 




mm 
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above the heel of the foot, and the 
ends pas 5 eft tinder the toe cord, just 
outside of the toe-cord stays on each 
side. The thong; is then b rough t up 
and across the toes, one end passing 
over and the other under the toe 
strap. Each end of the thong is now- 
looped around the crossed thong, on 
either side, and then carried back over 
the back of the heel and knotted with 
a common square or rceF knot. Calf- 
skin makes a good flexible foot bind- 
ing, ot a suitable strip of folded cloth 
or canvas may be used. 


3446 

The regulation snowshoe harness, 
consisting of a leather stirrup for the 
toe and an instep and heel strap, will 
be found more comfortable than the 
thong, and when once adjusted snugly 
to the foot, the shoes may be quickly 
taken off and put on again by pushing 
the heel strap down, when the foot may 
be slipped out of the toe stirrup. 

The use of heavy feather shoes is of 
course undesirable, and the only cor- 
rect footwear for snow shoeing is a pair 
of high- cut moccasins, cut roomy 
enough to allow one or more pairs of 
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heavy woolen stockings to be worn. 
The heavy and long German socks, ex- 
tending halfway to the knee, drawn 
on over the trouper tegs, are by far the 
most comfortable for cold-weather 
wear. The feet, thus shod, will not 
only be warm in the coldest weather., 
but the free use of the toes is not in- 
terfered with. Leather shoes are cold 
and stiff, and the heavy soles and 
beds, chafing against the snow shoes, 
will soon ruin the filling. 


PART II— Making the Sh£>= 

Fin mnleSnft L he mmpwsIh ? t il may be necessary ta- rtltr Ifl tine DEeirious 
chna'lcr to wl'crl lli* slyle*. or to foett* to* no iiib a I ill- prut* m *-i to Llie 
iest-t Ijil ion. — ltd iliiT. J 


CNOWSIIOE mnk- 
^ jug is an art, a ml 


while few, if any, 
white men en?i equal 
(he Indian in weaving (he intricate |>n t - 
lerns which they prefer to employ fill 
ing the frames, it is not very dilhcn.lt Eo 
fashion a good solid frame and then fill il 
by making use of a simple and open system 
of meshing For the frames, white nsfi h 
u me Ei the best wood, but hickory and white 
birch arc dependable substitutes, if the 
former cannot be obtained. Birch is per- 
haps flic best wood Eo Use when the sports- 
man wishes Eo cut and split tip his own 
wood* but as suitable material for the 
frames may be readily purchased for n 
small sum, probably the majority of the 
re a rl e o s will elect to b tiy 1 1 1 e m a tea i n 1 . A ji y 
lumber dealer will be able to supply while 
asb, and it is a simple matter to saw out 
the frames from the board. The sawed -out 
frame is inferior to the hand-split bow, but 
if good, selected material cayi be obtained, 
there will lie tit lie, if any, difference for 
ordinary use. 

When dry and wdl -seasoned lumber is 
used, the frame may be made to the 
proper dimensions, but when green 
wood is selected, the frame must be 
made somewhat heavier, to allow for 
the usual shrinkage in seasoning. For 
?t stout snowshoe frame, the width 
should be about l-jh in.; thickness at 
toe, T \ Em, and thickness at heel, A hi- 
The frame should he cut B in. longer 



finished length desired, and 

remember that l,e, « tc l£ 


Tho tht Entf-.vjlirt* If! Tra«d OH * Ecird* 

and ptaclu Hf* Ific-d 10 1 &h«,p« in# 

FcrtniE nr IJ t 


ready for the form. 

To make the frame soft for bending 
to shape, steaming must be resorted to, 
and perhaps the easiest way of doing 
this is to provide bo EEs tig water in a 


frame — , 

I, ANYAflD-. 



than the 
ip working the wood 


can be safely bent to the re- 


, r , s j , -w I,., t i,* quired shape, and before doing this, a 

the toeol the finished trame wUU,e the b ’„j inK form & r , ad e. 

, ■ 1 . t u e | lC( .i An easy way to make this form Is to 
A,, ' i £) f uZ first draw a pattern of I he model On a 

stick and the 5heet o( P a P er > CLlt OLlt tbe pencil mark, 
, + '_ ,, L 4-u f. and, placing this pattern on a board, 

-h ‘iii il * carefully "race the design on the 
" j ... wooden form. A number of cleats, or 
way ji. w'- ■■ 0 f wood will no w be needed; 

\ fil ’r the ii^ide blocks being nailed in posi- 

r "TT ,. _ ' tiou, but the outside stay blocks being 
finished simply provided with nails in Elie holes, 
T; ,l, F ,tocd «> I'Vy may be quickly fastened in 



LtJtaic tht Bars 

li y Eaku^ina tli* frame, 
Tlicci FA thr Enrls m 
Sltallsw MoriLsei 


Ties ire Weavinji (Ile T at Filling flt the CanlCt ®f 
Crass Eat FiartiC, Carrying It Around 
in a T ti.n,n r L t until Complete 

wash boiler, place the wood over the 
lop, and soak well by mopping with 
the boiling water, shifting the stick 
about until the Libers have become soft 
and pi Ladle- After Iff or Jri minutes of 
the hot- water treatment, wrap the stick 
with cloth and bend it back and forth 
to render it more and more pliable, then 
use the hot- water treatment, and re- 
peat I ha process until the wood is suf- 
ficiently soft to bend easily without 
sp l in te ri n g. Th c toe be i ng t he grea test 
curve, must be wet! softened before 
putting on the form, otherwise tbe 
fibers are likely to Splinter off at this 
point. When the frame is well soft- 
ened. place it on the bending form 
while hot. slowly bend it against the 
wooden inside blocks, and nail on tbe 
outside blocks to hold it to the proper 
curve. Begin with the toe, and after 
fastening the outside blocks to hold 
this end, finish one side, then bend the 
other half to shape. The bent frame 
should be allowed to dry on the form 
for at least a week; if removed before 
the wood has become thoroughly dry 
and has taken a permanent set, the 
frame will not retain its shape. The 
same bending form may be used for 
both frames, but iF one is in a hurry 
to finish the shoes, two forms show Ed be 
made, and considerable pains must be 
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easily made from a small piece of wood* The knack of List tig the snowshoe is 
about Yi in. thick, and about 2 in. long, quickly mastered, providing the shoes 
_____ ~ 1 are properly attached, to allow the toe 


taken to make them exactly alike in 
every way. 

When the frames are dry, secure the 
tail end of the frame by boring three 
boles about 4 in. from the cud, and 
fasten with rawhide. The work of fit- 
ting 1 the two cross bars may now be 
undertaken, and the balance of the 
snowshoe depends upon fitting these 
bars in their proper places. Before 
cutting the mortise, spring the two 
bars iti the frame about 1J5 in, apart, and 
balance the shoe in the center by hold- 
ing it in the hands. When the frame 
exactly balances, move the liars suffi- 
ciently to make the fie el about ft oz. 
heavier than the toe, and mark the 
place where the mortises arc to be cut. A 
The cross bars and mortise must he a y 
good tight fit, and a small, sharp chisel 1 
will enable the builder to make a neat 
job. It is not necessary to cut the 
mortise very deep; 14 ]n is ample Eo 
afford a firm and snug mortised joint. 

The lanyard to which the filling Es 
woven is next put in, by boring pairs 

of small holes in the toe anil heel sec- 
tions, and lacing a narrow rawhide 
thong through the obliquely drilled Tt 
holes. Three holes are then bored in 
the cross bar — one on each side about 
1 y 2 la. from the frame, and the third it up and twist it around the cross bar jj LttJe 1 
in the center of the bar; the lanyard to form the first toe-cord stay. vv 

being carried through these holes in the As may be noted, the cctiLcr section tuore oi 
cross bar. is filled by looping back and twisting Pjan to 

Begin the toe filling first, by making die strands as when filling the toe. moling 
an eye in one end of the thong, put the However, the filling is looped around trad, in 
end through the lanyard loop and then the frame instead of a lanyard, and a 111 tllc 
through the eye, thus making a slipknot, clove hitch is used. A toe hole, 4 in. VP anf l 
Start to weave at the corner where the wide, must be provided for, and when When E 
bar and frame are mortised, carry the enough of the filling has been woven jng ove 
strand up and twist it around the Ian- in to make this opening, the thong is ™ R ack ' 
yards in tlie middle of the toe, then carry n o longer looped around the cross bar, nation, 
it down and make a like twist around but woven through the toe cord. As m 51101 
the lanyard loop in the opposite corner, the filling ends in the toe cord, it should * f ** 
The thong is now looped around the be woven in and out at this point sev- wlnca 
next lanyard (Mo. % from the cross- cra ] times, finishing the toe hole by travelir 
bar lanyard) and fastened with the looping a strand around the cross bar «ach tt 
twisted loop knot illustrated. Continue the side of the toe hole, then pass- dircctso 
the strand across the width of toe ] n g it down the toe-cord stay by twist- A w< 
space and make a similar loop knot on Eng around E t ; then twisted around the stand a 
No 2 lanyard on the starting side, toe cord along the filling to the other for 
twist it around the strand first made side of the toe hole, where It is twisted era l w 
and loop it under the next cross-bar around the toe-cord stay on the oppo- *hapc 
lanyard loop, then carry it up and twist site side, looped around the frame and use, ah 
it around the lanyard loop in the toe ended in a clove hitch.. place i\ 

of the frame, continuing in the same At the first reading, it will doubtless hide hi 
manner until the last lanyard of the toe appear difficult, but a careful exatnina- puts se 
h reached, when the space ls finished iE 0 n of the illustrations will soon show shoe, ai 
by making the twisted loop knot until how the trick is done, and indeed it is when s 
the space is entirely filled. It is a dif- really a very simple matter, hying one tvell to 
ticult Matter to describe' by text, but of those things which are easier to do age, 1 
die illustrations will point out the than it is to tell how to do them. The happen 
correct way, and show the manner or method of filling has been purposely snap at 
making an endless thong bv eye-splic- made simple, but the majority of shoes » stran 
aa & lv eil as illustrating the wooden are filled in practically the same man- to meet 
bodkin or needle used in pulling the tier, which answers quite as we!! as the 
strands taut. This bodkin is more intricate Indian design. 
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THE TRUTH ABOUT RUSH LIM BAUGH 


Many have suggested that I listen to 
Rush Limbaugh's radio show. He's also on 
TV. Rush really knows what's happening 
and has the solutions to all the world s 
problems; according to Rush, that is. 

Rush has lots of information* He has 
all the facts, statistics and documentation at 
hand. He's very good and he may be the best* 
But he's not original* In 1964- f 65, while a 
member of the John Birch Society I knew 
many Rush Limbaughs* They were just as up 
on current events and knew where all the 
bodies were buried* There wasn't a scheme or 
a scam on the Left that those Birchers didn't 
know about and couldn't second-guess. 

But with the Communist menace 
about to overwhelm us, the only action 
members could take was to engage in 
peaceful protest We were to write our 
congressmen; those of us who could write 
and to those congressmen who could read. 
We also wrote to and even phoned various 
TV stations to tell them a previous program 
had been leftist. And after nearly thirty years, 
sure enough, the Communist Empire 
collapsed! 

Today a different enemy but the same 
style. A familiarity with every fear haunting 
anyone with a job. Studied. Polished, I hats 
Rush, 

At one time he was a radio disc jockey, 
I suppose that was his foot in the door and he 
became some sort of commentator while he 
practiced and perfected his act. His act was to 
be the voice of anyone slightly right of center 
politically. 

So Rush mastered telling 
Conservatives what they want to hear. A 
problem I've noticed is that he has a hard 
time agreeing with everything in the 
Conservative platform. Like any other group. 
Conservatives believe all sorts of things and 
so differ on many points. But Kush must 
agree with every point so as not to lose one 
faction or another. So when he's agreeing 


by Kurt Saxon 

with an idea he doesn't agree with, it shows. 

1 Us stock in trade is hope. That’s all he 
gives his audience and it's false hope, which 
prevents action on an individual s behalf. He 
concentrates on national problems and 
directs his comments to those locked into the 
system. If the system goes, they go with it. 
Most of them are unable to adapt to any sort 
of self-sufficient lifestyle. 

They can count on Rush to assure 
them that their system will continue to 
support them with jobs, social services, and 
health care, 

On the one hand. Ire does assure them. 
But on the other he paints a picture of almost 
insurmountable political and economic 
problems* This skillful combining of hope 
and terror to an audience of the individually 
weak is the way cults are formed. So what 
Rush has going for him now, and growing, is 
simply a cult patterned on the John Birch 
Society- Useless to the member but quite 
profitable to the cult leader. 

Rush's main issues are politics and 
economics. According to Rush, nearly every 
problem wo face is the result of bad politics or 
economics, and especially the politics and 
economics of the Liberals and their 
Democratic stooges. 

Many in Rush's audience are 
Conspiracy Theorists. 

They too, believe that most problems 
result from bad politics and economics. But 
they go further with the comforting belief 
that the bad politics and economics are 
deliberate. Economic failures are engineered 
by bad people who want to wreck the 
economy and take us over. 

They are indeed comforted by the idea 
of a great plot since a plot exposed is a plot 
failed. 

Rush is a soft-core Conspiracy 

Theorist. That is, he doesn’t blame our 
troubles on the Jews and barely touches on 
international plotters. But to hear him tell it, 
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Clinton and his gang of drug-crazed 
manipulators don't do anything without 
some evil purpose. 

Of course, there are conspiracies and 
more conspiracies. There have been 
conspiracies and conspirators ever since 
there have been two people to conspire 
against a third. When I joined the John Birch 
PloLofthe-Month-chib, it was obvious the 
Communists would be in power here by 
1965. Why didn’t the hundreds of plots and 
overall conspiracies come to anything? Or is 
Clinton really a Commissar? 

The fact is that most conspiracies are 
made up by people like Rush to scare the 
helpless into supporting them. In actuality, 
whatever real plots there are don’t come to 
anything because they're stupid to begin 
with. 

Things are indeed getting worse, not 
because of any conspiracies, but because 
people are still guided by their animal 
natures instead of logic They haven't yet 
risen above instinct. A. woman must bear 
children. No matter if she can’t provide for 
them or is too ignorant to raise them 
properly. Bear she must, like a cat or a dog. 

A male must father children, ft proves 
he's a man. No matter If he's a genetic farce 
and other men must feed his children. Less 
and less children are Being born to mentally 
sound adults. 

Kush sees nothing wrong in this. 
Surplus, suffering, degenerate children are 
still a market for diapers, baby foods, and 
little caskets. Moreover, lie would force 
women who wish to end unwanted 
pregnancies to bring such pregnancies to 
term, even though an unwanted child is an 
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Wooden Blocks for Children 

,-^1 > POPULAR MECHANICS 

/ ■■ .v December/ 1950 


T* BLOCKS 


A quick and inexpensive way to make a 
generous set of building blocks for your 
child Is to cut them from a plank and then 
paint them to suit. Mark the plank length- 
wise and crosswise to form squares of the 
same dimension as the thickness of the 
board, being sure to allow for the width of 
the saw cuts when laying out the squares. 
Rip the plank lengthwise into strips and 
then saw along the cross marks to form 
the individual blocks. After culling, paint 
the blocks with a non toxic enamel, glue 
appropriate numbers! decals or animal pic- 
tures clipped from magazines to the faces 
of the blocks and then coat with clear shel- 
lac. The latter will facilitate keeping the 
blocks clean apd also prevent the pictures 
from wearing off. If the glue does not ad- 
here to the paint, roughen the surface with 
sandpaper before gluing. 

Warren W. Howe, Longview, Wash. 


as long as it contributes to the economy. 

Concerning Rush's political and 
economic solutions io our problems. Jet me 
run some figures by you. In 1850, for the first 
time in history, our species hit the one 
billion mark. Only 80 years later, in 1930, it 
doubled to two billion, then, by 1975, only 45 
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years, it doubled again to four billion. Now, 
in 1995, it's over five and a half billion. 

Our species has become a plague on 
the land. It threatens nearly every other 
species. Worse still, the lack of selection has 
caused downbreeding which has overrun the 
earth with mediocrities at best and idiots at 
ivors L Forty-seven million American adults 
are functional illiterates. Twenty-eight 
percent of American births are illegitimate. 
In 1960, it was only 5%. Among blacks today, 
it is 60%. 

America has 35 million welfare 
recipients and 42 million on Social Security. 
There are about 20 million Federal retirees. 
Counting prisons, nuthouses, etc.. I'd say we 
have about ICO million social dependents out 
of a population of 260 million. 

You've probably read that less and less 
workers provide for more and more social 
dependents. That idea isn't exactly accurate. 
It s misleading because the taxpayer doesn't 
directly support the social dependents. The 
government prints checks which are tacked 
onto the National Debt. Its the fantastic 
interest on the National Debt which must 
come from the taxpayer. That interest is the 
reason for the increasingly higher taxes. 

To put the problem in its proper 
perspective, consider Germany with its 1995 
population of 80 million. Imagine all the 
productive Americans paying for the food, 
clothing, housing, and health care of that 
whole country and more. What solution has 
Rush Limbaugh for that magnitude of 
problem? 

And do you see a plot in all this? Did 
Clinton and his cabinet impregnate those 
millions of mainly retarded females on 
welfare? Did the Rockefellers and the 
Tri later a lists (of which Clinton is a member) 
run off with all the money? Give me a break! 

As for political and economic 
solutions, there are none. In 1980, Reagan 
entered office and promised a turnaround to 
that recession. At that time, America was the 
greatest lender nation. After only four years 


of Reaganomics, America became the greatest 
debtor nation, Reaganomics was a variation 
of the Trickle-Down-Theory, 

The idea of Trickle-Down was that tax 
breaks were to be given to the wealthy, who 
in turn would plow the savings back into 
their businesses, This would stimulate 
growth and profits, which would lead to 
higher wages. The workers would then 
spend those higher wages on industry's 
output and the economy would improve. 

The Democrats believed in Trickle-Up, 
If the workers got the tax breaks, they would 
spend their gains on industry's output and 
improve the economy. Six of one and half a 
dozen of the other. 

Rush promotes Trickle-Down, 
naturally, even though nothing did trickle 
down in the last several years. The reason for 
that is, the wealthy didn't plow back their tax 
gains into the businesses that got the breaks. 

The wealthy of this generation aren't 
concerned with product development and 
improvement. Their only concern is with 
profit taking. Their corporate heads aren’t 
innovative industrialists as in the past, but 
accountants. Also, those corporate heads are 
paid fantastic salaries, even as a company's 
losses reach into the billions. 

Another idiocy is diversification. Say 
General Motors invested millions in 

McDonald's. I'm not sure GM actually 
invests in McDonald's, but that's an example 
of what most them do. That really doesn't 
make GM and Chrysler competitive with 

Toyota and Nissan. 

As for Democrats, Clinton is already 
raising taxes on the workers. Instead of 
giving the workers those tax breaks to prove 
the Trickle- Up Theory, he h s slating billions to 
raise the standard of living of the 
unproductive. So both the Republicans and 
Democrats are incompetent and neither 
understands the theories they campaign on. 

Clinton promised that in two years he 
would abolish welfare as we know it. But 
instead of billions in tax cuts to help the 
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Translucent pebble mosaic wi 


Translucent pebble nr o.vtrie (ft ore . s irhcil 
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refill will dissnl^’c Some plastic Inpi's, lie 


ki L )it : h; me I :i l ns tjglit 3 In: glii&s 

Eis pnssibhu t iiping lu ouin I I lie outside mid 
under I be glass for n good sen I. 


After Jirriiiiging tbe iH'bblcs on Lite* glass, 
lie mixed together : lip resin nnd entnlys! 
(using only linlf I lie sjieoilicd itmmin! of 
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When tbe casting bad liEirdencd sufli 
fieri tly fin id ion l two days), tie stripped 
ae’ay tbe metal sides acid illtcd I lie stab 
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dealers for about $7 a gallon. This win- 
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workers and middle class, there would be 
billions in even higher taxes to train and 
motivate welfare addicts. 

In 1%9, after an accident, I was on 
County Welfare, then Aid To The Totally 
Dependent, and then Supplemental Security 
Income (SSI). My only associates for three 
years were welfare types . As in my 
childhood, when we moved into the slums, 
and found permanent slum-dwellers and 
later left them there, 1 moved into the world 
of the welfare addicts and finally left them all 
there. 

1 tried to convince them that they 
should develop skills. But they had already 
developed the skill of working the Welfare 
racket. They had adjusted to a certain lifestyle 
whereby they idled away their days and 
partied into the night. For the most part, they 
were emotionally unstable, mentally 
defective, and bone-lazy. 

Moreover, any job they might be 
offered or might be able to learn would pay 
them little more than they got from the state, 
bay you got $400 a month on Welfare. You 
are offered a menial job paying $500 a month. 
Would you give up a lifestyle of ease and 
freedom for what amounted to $100 a 


month? You wouldn't? Neither would L 

Besides, consider the greatest burden, 
the unwed mother. She may have four, 
eight, or even ten children by the same 
number of males. Almost without exception, 
she's unresponsive to arguments for 
productivity. She's already a producer. She 
has her own brand of self-respect, rejecting 
all others, She's usually mentally defective 
and unemployable by anyone's standards* 

For this unproductive class, Clinton 
would tax American workers and the middle 
class. He doesn't understand economics. 
Aside from being an expert manipulator of 
those with like ambitions, he doesn't 
understand politics. He doesn't understand 
our system, period. Neither does Rush 
Limbaugh, Neither does anyone else. 

What people fail to realize is that 
systems, economic and political, are entities, 
not machines. People create systems and give 
them life. But it takes the kind of people who 
gave them life to keep them alive. We ail 
know of brilliant, ruthless, strong-willed 
men whoVe created giant companies. How 
come, three generations later, the heirs let 
the business go to pot if faced with real 
competition? 
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ft doesn't have to be and doesn’t 
always happen. But it's certainly happening 
today with most of out industries facing 
competition from stronger, younger 
competitors, especially die Japanese. 

When it comes to political entities, 
most people tend to idealize their founding 
fathers. Ours have come down to us as noble, 
freedom-loving patriots. In acLuality, they 
were ruthless and self-serving. They had a 
good thing going on this continent and 
wanted it all for themselves without sharing 
with the Crown or putting up with British 
interference. 

They wanted freedom and liberty. But 
the freedom and liberty to do as they pleased 
with what they could create and produce. 
They had no concern for lesser folk. Only 
property owners could vote. An owner of ten 
slaves had two votes, or three if he had 
twenty, and so on. A slave, a black person, 
counted as one-tenth of a person, and not 
even to himself but to his owner. Women 
had no vote and few rights. Indians were 
vermin to be crowded out or exterminated. 
Children were the property of their fathers. 

The fine words of the Constitution 
were mainly to get the support of the people. 
The Bill of Rights was the rights the founders 
wanted as opposed to what the British had 
allowed them. 

Even so, the Constitution and the Bill 
of Rights are among the most just and perfect 
of any such written for any people. Also, 
their authors were among the strongest, 
most purposeful, honest and intelligent men 
of their time. 

But no objective historian can deny 
that our founding fathers were only for the 
rights of the productive. The issue was 
always the productive commoner against the 
parasitic British aristocracy, who believed 
thej 7 were born with the right to be supported 

in idleness. 

The founders of our political and 
economic systems created a major advance in 
the evolution of civilization, But it was 


certainly not intended for the unproductive, 
the predatory, and the incompetent. Two 
hundred years ago, very few of the unfit 
survived long enough to reproduce. The 
village idiot scrounged for food, did odd jobs, 
and died young. The predatory were killed 
almost automatically. The stupid seldom 
could afford wives and their offspring 
usually perished. 

Medical science was primitive. The 
average life span was about 45. The rate of 
infant mortality was high and childbirth was 
hazardous. It wasn’t unusual for a man to 
bury three wives and a dozen children 
during his lifetime. So our founding fathers 
could not have foreseen our surplus 
population with the hordes of morons and 
criminals we have today. 

They couldn't have known that in 
successfully throwing off the tyranny of one 
set of parasites, they had failed to prevent the 
rise of another set. The rights they fought for 
were the rights of the productive to keep the 
fruits of their labor, That was the main 
principle of their struggle. I low odd that the 
unproductive, the parasitic, and the 
predatory quote these very heroes in 
demanding their rights to live at the expense 
of the productive. 

Our founding fathers were men, not 
gods. They were practical, not idealistic. By 
the same principle of freeing the productive 
from the parasitic, had they foreseen our era, 
they would have added at least three 
amendments to the Constitution. One would 
have been to abolish slavery and return the 
blacks to their homeland. Another would 
have been that no one without obvious 
potential could be kept alive at public 
expense* A third would have been that only 
the productive could reproduce. 

The big problem with modern 
politicians and economists is that they don't 
understand the roots of our system and 
operate on grade-school idealism and 
wishful thinking. They even take pride in 
denouncing the greatest product of our 
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founding falhers, the "Robber Baron 11 . 

The so-called robber baron was often 
ruthless in taking what he needed to create 
his fortune. The railroad tycoons, the coal 
men, the cattlemen, the grain merchants, the 
oil men. They were great! They were indeed 
unscrupulous, exploitive, monopolistic and 
greedy. They were often excessive, in keeping 
with our violent growth period. But they 
created the wealth that made our nation the 
greatest in history. And they were doing 
exactly what our founding fathers paved the 
way for them to do, 

Calvin Coolidge said, mainly in their 

defense, "The business of America is 
business". He w T as a real politician who knew r 
his true function. He was a power broker, 
combining the functions of business with 
government. 

Our modern, politicians and 
economists have turned back the clock. The 
arguments of the Tories in favor of British 
rule echo in the halls of Congress today in 
behalf of our own parasites* 

As I listen to Rush Limb a ugh, I can see 
that he knows little of objective history. Me 
carries on the myth that our founding fathers 
were really concerned with everyone, not 
just their own upper class. 

Their system was never perfect. It was 
for white men only and mainly, propertied 
white men. All it gave anyone else was the 
freedom to earn what he could and keep 
what he earned, that's all it was meant to do* 

But Rush promotes the nonsense that 
our system owes a living to anyone who at 
one time was a working part of the system. 
No matter that he did only what he was paid 
for and got what he earned and put nothing 
by. In harsh reality, he's part of the surplus 
population. 

Rush doesn't acknowledge a surplus 
population. In fact, he encourages the birth of 
even more. Any unwanted pregnancy must 
be brought to term, regardless of the fate of 
Ihe unwanted child or the burden on our 
already overburdened welfare system. Ibis, 


of course, contradicts his concern for the tax 
payer. Rush knows this. 

13 u t contradictions don't seem to 
bother him. Rush denies not only the 
population explosion but the danger to the 
ozone layer, dwindling natural resources, 
deforestation, pollution, the Greenhouse 
Effect and all the other threats to the 
environment with an impatient shrug and 
gets Iris audience focused back on the Clinton 
administration. He would have his audience 

believe that all their problems were caused by 
the Democrats and more are being caused by 
Clinton. 

Clinton was governor of Arkansas for 
twelve years and never caused anything. It 
takes a strong person to be a cause and 
Clinton is riot strong. He won't cause 
anything as president. 

But Clinton and his Democrats aren't 
causes, anyway. They are effects. An effect 
can t be blamed for what causes it. Fifty and 
more years ago, the cause for most of today's 
problems was addressed. Medical science was 
at a stage where ail fertile social dependents, 
criminals, and the insane could have been 
sterilized, IL was suggested and argued. But 
commercial interests and misplaced 
compassion won the day. 

The self-centered Conservatives, 
generation after generation, seeing morons 
and degenerates only as a market and a cheap 
labor pool, allowed them to multiply and 
swamp the system. Those millions of non- 
productive and predatory are the cause. 
Clinton and his mob are only the effect. 

Rush Umbaugh’s broken-record 
ranting against the Democrats is simply 
boring* What 1 most object to is his 
disinformation. According to Rush, the 
individual must work hard to convince his 
nearest politician that Rush's solutions will 
save the system. He tells his audience of 
twenty million that the system can indeed be 
saved, that it s really in good shape, except 
for the manipulations of his main scapegoat, 
Clinton* 
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believe his assurances that their lifestyles 
will be secure if they only Follow his 
economic advice and rattle the chain of this 
or that political hack. 

1 listen to his callers and realize that 
most of them are intelligent and successful. 1 
hear the worry in their voices and realize 
he's feeding them garbage, misdirecting their 
efforts away from self-sufficiency and toward 
more trust in a doomed system. 

I've never heard him discuss self- 
sufficiency as such. Nor have I heard him 
discuss anything important from the 
standpoint of individual effort as opposed to 
ineffectual group protest* 

He undoubtedly has as part of his 
audience, some of the best of our species. If 
he was as free and outspoken as he boasts, he 
could urge this segment of his audience to 
learn the self-reliance of Iheir ancestors, just 
in case* But he's neither free nor outspoken. 
His advertisers permit him to denounce the 
bureaucracy. This is always safe, no matter 
how radical it may seem. 

But let him just once explain that our 
system is on overload and is going to sputter 
out and he r d be off the air in twenty four 
hours. Let him advise his audience to buy a 
Corona grain mill and otherwise direct their 
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efforts toward self-sufficiency and he'd be off 
the air just as fast. His advertisers wouldn’t 
want his audience to realize they could do 
without their products. 

No, friends, Rush isn't the man on the 
white horse. lie doesn’t have any practical 
answers, H es just another wealthy huckster 
with a flock of sheep to shear. His message of 
unified political action is just as phony and 
self-serving as Clinton's "We're all in this 
together 11 hypocrisy. 

The main difference between 
Limbaugh and Clinton is that they are on 
opposite sides of the same coin. Neither feels 
threatened by what he sees in store for their 
respective followers. They think their wealth 
This gives false hope to those who are 
aware enough to seek alternatives to a 
lifestyle they stand to loose. Rush is certainly 
aware, I can tell from listening to him that he 
has an excellent frame of reference and so 
must know that this Disneyland for 
dummies is about to close down and doom 
most of his 'ditto heads". 

His audience trusts him. They realty 
will save them* But there will come a time, 
and soon, when each will wish he had a 
Corona grain mill* 


House Numbers Painted On Curbing 
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Writing with Electricity 

Soak a piece of white paper in a so- 
lution of potassium iodide and water 
for about a minute and then Jay it on 
a piece oF sheet metal. Connect the 
sheet metal with the negative or zinc 
side of a battery and then, using the 
positive wire as a pen, write your name 
or other inscription on the wet paper. 



Elcelrfli^L^t Wiitini 


The result will lie brown Fines on a 
white background.— Contributed by 
Geo. W, Fry, San Josc h Cat. 
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COUNTRY STAPLES: 
FILLING, TASTY, NUTRITIOUS, CHEAP 

by Kurt -Saxon 

As a small child, over fifty years ago, I loved to 
watch my grandma prepare food. Grandma Dodson 
couldn't write her name but when it came to food, she 
knew how to make any basic staple delicious, Her 
years of experience was an encyclopedia of how to 
turn easily available foods into delicious meals. This 
was a time arid era of little or no money; the Great 
Depression. While people back in Brooklyn actually 
starved, Ignorant liiliblllys never missed a meal. 

There were eggs because she had chickens. There 
was milk and butter because she had a cow. There 
was ham and bacon because she had pigs. There were 
beans and com because she had a garden. She had 
white flour because she raised a surplus to trade at 
the little country store. She didn't own a can opener. 

Country staples: simple, cheap, mostly home- 
grown have been what have kept rural follcs going 
regardless of the overall economy. Rut even city 
people could cut their food bills by over half if they'd 
just team lo buy in bulk and process their own 
s La pies, It doesn’t matter if you’ve gotten used lo 
having all your food processed by others. Country 
staples are easy to prepare and so good your family 
will adapt Lo an even higher standard of eating, rather 
than feeling you are settling for less. 

One of the most common country staples is 
biscuits. Grandma made them every morning. It 
didn’t take more than five minutes of work. I remem- 
ber watching her cut the biscuits with a biscuit 
cutter, I suggested it would easier if, after she had the 
dough laid out, she should cut them in squares with 
a knife and eliminate Hie need to take up the dough 
around the circles and rework it. She told me she'd 
been doing it LhaL way for forty years and didn't mean 
to change. 

She put the biscuits in a baking pan and slid it 
into the oven of the wood stove. Then she fried the 
bacon and eggs and made coffee for the menfolk. Us 
kids had whole milk. 

When the bacon and eggs were done, Grandma 
put some white Hour into the grease and stirred it 
until Llierc were no lumps. Then she poured In water 
and stirred until it thickened and iL became gravy. 1 
was fascinated that such a small amount of Hour and 
grease could thicken to make such a good food. One 
thing I learned about gravy that i didn't like, was that 
[f i e ^ in the pan for more than a few minutes (he top 
of it would thicken, so it had to be used immediately. 

Anyway, the biscuits were pulled open and two or 
three ^vcre pul on the plate. Then the gravy was 
poured over them and salt and pepper added. A plate 


of biscuits, gravy, bacon, and eggs was absolutely 
delicious. 

You ought to learn to make biscuits and gravy for 
breakfast. It's quick, easy, and costs practically noth- 
ing. It's filling and along with whatever else you have, 
gives you everything you need to start the day. 

Gravy Is very easy to make. You first heat two 
tablespoons of bacon grease in a skillet. Then put in 
two tablespoons of Hour and stir until there are no 
lumps. Now put in one cup of water, about one 
teaspoon of salt, a half teaspoon of pepper and stir 
constantly until it thickens to where it stands on its 
own to at least a quarter inch high. Otherwise it's just 
a sauce and would soak Into the biscuits and Just 
wouldn’t be right somehow. 

The next staple is co mb read. It's simple and easy 
to make, so good, so filling, and so cheap. If you grind 
your own with a Corona grain mill, the commeal costs 
only G* a pound, Combread has been a southern 
staple for centuries, 

A pan of combread was made for every lunch, 
along with pinto beans. No matter what else there 
was, there was always combread and beans. Hiked to 
crumble a slab of combread and cover it with beans 
and thick, hot bean soup. It had the most fantastic 
taste, Combread and beans make a meal in them- 
selves and are so cheap, they are insurance against 
hunger. 

Cooking pinto beans is very simple. Keep them 
covered with simmering water until soft, up to sLx 
hours. Most recipes say lo soak them overnight. 

[ use a Crock-Pot, I put in two cups of beans, 8 
cups of water, a half pound of bacon (optional), 2 
teaspoons of salt, 2 teaspoons of pepper, and cook at 
the highest setting Tor 6 hours. Anyone can do this 
and with a standard Crock-Pot, It's so simple there 
can be no errors. 

Then there are com pancakes, or griddle cakes as 
they are sometimes called. These arc cooked like 
regular pancakes. The only difference in their recipe 
is that more water is added to make the batter as thin 
as regular pancake batter so It will pour. They were 
often made as a main supper b eat. 

Com pancakes are indeed a real treat, I always 
spread the hot cakes with butter and put on salt and 
pepper. I used to make batches and pack them for 
lunch. They were ever so I a sty and filling. 

I suppose you could Hood them with syrup, but I 
never did. 

Then there are regular pancakes or plain griddle 
cakes. Of course, pancakes are pretty common ah 
over the United SLales. But few people make pan- 
cakes from scratch anymore. However, homemade 
pancakes are much cheaper than commercial pan- 
cake flour. Also, they taste ever so much better than 
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store -bought. They have a better flavor and consis- 
tency. 

The recipes below arc from The Settlement Cook- 
txx 1027, 


] *4 Cups flour, 

K Clip corn meat* 
K teaspoon salt. 
1 egg, 


CORN BREAD 

4 teaspoons baking powder, 

\ con sweet milk,, 

2 tablespoons Uulter ]tierl tcch 


Mix cite dry ingredients Ly sifting t lie ill together. Adel the 
milk, the wdl beaten egg ana the butter- Bent well and bake 
in a shallow pan in a hot oven, (375 * F,) twenty minutes. 


CORN MEAL GRIDDLE CAKES 
I cup flour, IK teaspoons salt, 

I cup cortimeal, 2 cops milk, 

I tablespoon baking powder, 1 or 2 eggs. 

Mix the dry ingredients, Rea* -^Tg well, add salt and the 
milk, and combine the two mixtu 1 A tablespoon of molasses 
may be added to the batter, C. .. as other Griddle Cakes, 


PLAIN GKIDL? AKES 

2 teaspoons baking powder, I cup milk 

1 cup Hour, 1 egg, 

% teaspoon salt, 1 teaspoon melted butter, 

Sift the dry ENgJ edients, Heat the egg. Add tfte milk, and Stir 
It 5 n gradually to make a smooth hatter, add melted blitter or 
oil. If not thin enough, use more milk. 

Eleat an iron griddle anil grease it with a piece of fat. Pout 
the cakes on the griddle from the end of a large spoon. When 
the cakes are full of bubbles, turn with a panes ke turner, brown 
the other side. Wipe griddle with j greased cloth after each baking- 
The egg may be omitted. 

Larger cjuantity: 3 cops flour, IK tablespoons baking pow- 

der,. 1 teaspoon salt, 2 cups milk, 1 egg, 2 tablespoon melted 
Litter or oil. 

BAKING POWDER BISCUITS 

2 cups flour, H to 1 cup milk* or water, 

4 teas poo as baking powder, 2 tablespoon s shortening, 

1 teaspoon salt. 

Sift the dry ingredients together. Work the butter into the 
flour with a fork or tips of lingers. Mix the milk into the flour 
adding the ■ n i ] k gradually until as soft as can Ese handled easily. 
Put it on 'loured board and roll until K inch thick. Cut into 
rounds and sake in very hot oven (4 SO 0 F.) 10 Lo 15 minutes. 
Use as little flour as possible on die board when shaping the dough. 


Electricity, — Two lumps of jjugar 
rubbed together 1 tha dark produce 
dlnltnct Hftirlio# end if a limn* 

of if u gar M brei... u, iSlmil&r phoaplmr- 
eflelic-D 3 u visible. 


JTiirt to Put mt Into a Small 

jTeeked Dottle, — by ptaaplnff en en(t In 

vkneffftT for -iOvn4 tlmo li I ^ infUJ# 

E liable* 'to bo stuffed into *■ 

Qttle. Then icsu>e the to Jtu nat- 
ure! eh ap* by pouring Wilier into the 
bottle. 


T!:pvf to Cut Glims-— Having privately 
dJupetl a, Ihreatl in sulphur, wrap it 
round Urn i^irL of the pdase you wish 
10 cut, then »ut tire to Jt, end by lin- 
mam lug It 0 inertly Into cold water 
It win 1m mod lately cut In tlm way VO- 
nolrfd. Thia may cauao ft deal 

of curiosity, and Sa Jlkewlau vary upo- 
f nt on some occasions. 


THE MOST JDAJNfGEROUS 
KIND OF COLLAPSE 

by Christopher Maxwell 

Many books and articles have been written and 
many discussions held about how to survive after the 
collapse of civilization. Many scenarios arc presented 
as to what sort of event will trigger the collapse, and 
how long we have before the crash. 

Many writers in the field, myself Included, have 
wasted a lot of time and energy theorizing and looking 
for warning signals that the crash is eminent. I have 
finally come to the conclusion that the collapse of 
"Western Civilization" will be more dangerous and 
difficult than the sudden cataclysm we were all 
waiting for in the 1 970’s, 

Today in our cities, hunting packs of savages 
roam (lie littered streets and burned-out storefronts 
searching for food, women, and anything they can 
steal or anyone they can attack, r I Vibes of these 
looters live in abandoned, boarded up buildings 
without heat, running water, or electricity. 

Does any of this sound familiar? Of course it does. 
It sounds just like all those novels about life after the 
end of civilization as we know it . CIVILIZATION AS 
WE KNEW IT ENDED TWENTY -FIVE YEARS AGO! 

The problem is that civilizat ion did not end every- 
where at once. We have all heard the saying "Rome 
wasn't built in a day". Many of us never considered 
the other side of that: 'Rome didn't fall in a day". Many 
history books list 476 A. D . as the date of the fall of the 
Roman Empire, because that was the year that the 
c ity of Rom e fell to b arbari a ns for good , In fact , Roman 
civil izat ion had been declining and devolving into the 
feudal system for centuries. Most of the residents of 
the former Roman Empire were living lives of sav- 
agely and brutal oppression long before 4 76, 

There were attempts by both the Eastern and 
Western Empires to reform and restore the Empire 
and re-establish Roman civilization. Some of these 
did temporarily reverse the decline and even push the 
barbarians back from territories they had occupied. 
Despite the hope generated by these restorations, 
none of them lasted longer than the life of one 
Emperor or General. The ruling classes and the 
masses were too degenerate lo continue the work 
after the man w r ho started it passed on. 

Our own country Is degenera Ling into a socialist 
police state. Some years it moves faster than other 
years. Some places are declining faster than other 
places. This process is much more dangerous than 
the sudden crash many of us were expecting. Yes, a 
crash would have been terrible, but then the survi- 
vors could h ave gotten on with the process of rebuild- 
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Popular Mechanics, 1919 

Coop for Sitting Hens 

When' scvsra.3 bens are to hatch out 
settings nt t : -rune time, cotidderable 

space can saved and much con- 
venience a IT' led by making a coop as 
shown in the ill List ration, It consists 
of an outer frame of boards, I ft. wide 
and 6 ft. long, or as long as desired for 
the runway. The frame is divided into 
compartments by boards extending 
from end to end. each compartment 
being for one hen. The frame Is 
placed on level ground and staked in 



place. At opposite ends of each com- 
partment is a lunged cover. The in- 
tervening space is covered with wire 
netting, with shelter boards placed 
loosely over it* Under one of the 
hinged covers the nest should be 
placed on the ground, and at the oppo- 
site end food and water are provided. 
Each hen has plenty of space to exer- 
cise in, and must at least get up for 
food and water. The individual covers 
permit separate examination of the 
eggs, or feeding of the bens. 


Ench Hen II 05 .a CpcTtpartErtEitt-., with Plenty of Space 
far Exercising 


ing. If we continue on this incremental decline into a 
banana republic, the collapse of Western Civilization 
could take the rest of your lite. 

The dangers or this are Illustrated today In the 
Union of Former Soviet Socialist Republics, Commu- 
nism lasted long enough that there Is no one left alive 
who remembers how to do things any other way. it 
would be funny watching them ask the U.S. Govern- 
ment how to start a free market economy T if the U.S. 
Government knew the answers! 

The decline of our civilization may take long 
enough that there won't be enough people left who 
remember how tilings can be done and can start over. 

Our civilization is degenerating and decaying 
right before our eyes. It's degenerating at different 
speeds In different locations, so some places remain 
civilized after others have turned to barbarism. Mil- 
lions of people keep going to work and making their 
car payments and their mortgage payments. Some 
small towns and rural areas will remain civilized long 
after the last cities and suburbs have become unin- 
habitable by decent people. 

Government remains, in fact ft grows at a faster 
pace than ever. Unfortunately, government at aft 
levels is In the hands of those who are bringing this 
civilization down, not those who are trying to save it. 
After the recent rioting in Chicago, the Chief of 
Police informed the citizens of that city that the scum 
who went out looting and burning ’are not the 
enemy". Not his enemy, maybe. 

In fact, our present penalties are no threat to the 
criminal rabble who terrorize our society, "Civil" 
seizures, fines, legal expenses, and even jail time are 
no threat to the wort bless scum who produce nothing 
and therefore have nothing to lose. The law, and the 
penalties for breaking the law, am "nly a threat to 
those who have worked, produced, accumulated some 
possessions, and therefore have something to lose. 
The only thing that will deter the mindless crimi- 
nal scum of today is fear of imminent death, and we 
have a government that sends troops into a riot with 


unloaded rifles. 

There will be occasional attempts at reform, but 
even if they succeed temporarily or locally, the long 
term trend will not be reversed. The election of Ronald 
Reagan in 1 980 is a good example of this. Reagan 
could never get our degenerate Congress to stop 
spending more and more money every year and 
c o u Id n r t ge l o u r d egenera t e elec (.ora L e to vote o ut t h dr 
degenerate Congressmen. 

The same voters who elected Reagan because he 
said he was going to stop the government from giving 
the taxpayers money away screamed when they 
found out. lie meant to cut off their government 
money, too. 

Those of us who expected an economic collapse 
before the Reagan Postponement never suspected 
that the U*S. Government could borrow $3 trillion in 
ten years I still find it difficult to believe that people 
will loan the U.S, Government money. It's like loaning 
n io ncy to a re tarde d c rack addict , Th e on ly way h c can 
pay It back is to rob you first. 

Of course, our degenerate bankers and finan- 
ciers. like the rest of this society, aft think the 
government will rob somebody else. 

The fact that civilization is crashing gradually 
leads some Lo think ft isn't crashing at ail. These are 
1 lie people who will not be ready when the barbarians 
show ii]) at their door. These are the people who will 
expect I lie government Eo save them when disaster 
strikes. 

For those who are preparing for the worst, there 
are a few complications in this situation t hat were riot 
in your survival plans. For one thing. It means you 
will have to forget that idea about raiding the National 
Guard Armory and digging in .50 caliber Crownings 
around your house. It wouldn't be a good idea to 
attract, that much attention. You are still subject to 
the laws because you have something to lose. 

You will just have to regard (.he police as a larger, 
more organized band of marauding looters who will 
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leave you alone only as long as they are unaware of 
vour existence. IT you are openly armed during a riot 
or disaster, the police arc likely to disarm you even 
though they can't protect youj 

For example, I'm writing this on a computer, 
because I can write four times as much and turn out 
better quality writing, Rut J have a manual typewriter 
and a filing cabinet. 

The good news is that the oil companies and 
electric and other utilities are still operating, too. The 
fact that telephones* electricity, gas, and running 
water are still available most of the time makes life a 
little easier and makes more preparations possible. 
Using these amenities to save time and get more work 
done is OK, as long as you arc not dependent on them 
for the future. 

The fact (hat civilization is decaying slowly makes 
it possible for me to return to the city for a year to raise 
some more money. This is a calculated risk* that the 
additional money will improve my chances by more 
than enough to compensate for the fact that I won't 
gel. out of the city if a serious emergency happens 
while I'm here. 

The biggest difference between the slow decay we 
are experiencing and the sudden crash many ex- 
pected will be the survival of government. 

Many of the most dangerous non- natural disas- 
ters cat) only be caused by government; riots, police 
strikes, hyper-inflation, terrorism, fait ores of over- 
centralized monopoly power systems, nuclear acci- 
dents or nuclear war. 


A Broomstick 

Horse 

Popular Homecraft 
Jahuary-FebiiuarYj lTintj 

GRAY WOLF 

F OR a fast ride ncross the open prairie, this broom- 
slick horse will please your younger brother, and 
it is really no trick at all to make this bronco. The 
head is sawed from a wood block and is rounded 
at the top and then drilled for two dowels, Fig, D„ 
which serve as celts. 

Nostrils Fire made by cut! mg recesses in the upper 
edges of the nose and the mouth is a groove around 
the end and the hides, while the eyes are made as 
shown m the del ail. Fig. E, which also shows the 
dimensions. 

The complete IiceliI is shown in Fig, A and the 
two views, Figures B and C give the sizes eis well 
as the shape of the head. 

The body, Fig. F, is el broom handle drilled to fit 
into the bead as in C. Paint the horse any color and 
die mane shown in Fig. F, hladi. For a realistic 
touch, paint the mouth ;uid nostrils red and the eyes 
black and white. A cord or a narrow leather stnip 
passed through the hole drilled through the head at 
the end of the mou lh, will make el datidy bridle. 



Nuclear power and many other monopoly busi- 
nesses could only exist; with government support and 
protection. These government supported monopolies 
are the cause of some of the most dangerous potential 
disasters in the world today. 

Government is also the biggest obstacle in mak- 
ing realistic plans to survive these disasters. Govern- 
ment will try to prevent you from buying the chemi- 
cals, medical supplies, weapons, and many other 1 
items you might need unless you wnnl to take the risk 
and the extra expense of violating the laws. 

You may not be able to afford the land you want 
to buy because government takes over 40% of your 
earnings away from you to support system- depen- 
dent people. These very same system -dependent 
people will be one of the biggest dangers En the 
aftermath of any disaster. 

Just as the forces of the law cannot protect you 
but try to prevent you from protecting yourself; 1 
Government cannot prevent the collapse of civiliza- 
tion, but will be around to try to prevent you from 
surviving it. 
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One tli fid or nine, balanced land nr -not, 
ride thf* frees pinning whirl -armmd. 
Thru V itR h thvtr fret to wake it go 


Whil i-arm ind swi ng 


Sunset ourontiii in (to 

Thrt whiilfng swing bfl$ proved it 1 be ibe 

bifr uMrnctimi m I be yard of Jerre I*, 
jiitrklcy, iC-vereR, WnsbiiigLcn, who bo ill 
it for bis yonugstera ami tlieir friciitfo- 

\ulomnbilt: wheel bearing make it & pin 
easily, go Fust-* anti coast it long limc- 

Mo first M’t an H 5 neb net La r pole securely 
in I lie groin til. On its top, lie bolted l be 
a!i fjrt spindle as 3c nf an automobile front 
wheel nssL'mljly (bolt l Si o axle or its brake 
back plate, removing brake shoes). He 
h 1; i- i ( 1 1 I f i »ti i r boles, Hpaeeil at equal inter- 
vals Ei rot i nil (lie wheel rim (for attaching 
lbe cIielIiis with heavy rings) ami placed 
ubcel on the nxle, complete with bub cap 
In keep | be joint dry and frec-tiiriiing. 



F&ur full f -lap pt’il .? i>if fS's (jh'C tin' SffUCrC 
if rat. t tir jut ned together with baits. The 
all ains attach to the scats btf haw if ham- 
mock wall {dales. Adjust the chains to 
have scat about IS inches chore ground 
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“PINTO” 

T I ERE IS A sturdy rocking horse de- 
*■ *- signed for the enjoyment of any lively 
youngster four to seven yea^s of age. The 
base on which the horse is mounted is made 
of 1-in. pine lumber nailed together and re- 
inforced with steel braces bent from Vs x 
%-in. stock. The parts for the horse are 
scroll sawed from Vz-m. plywood, the head 
and foreleg being in one piece, while the 
hind legs and body are cut in pairs accord- 
ing to the squared pattern shown for each. 

After assembling I lie horse and base, the 
hoofs are fastened to small wooden plat- 
forms with inside corner plates and the 
entire unit then is damped to two U-shaped 
rods by wooden blocks notched to fit over 
the rods and screwed to the platforms as 
shown in one of the details, A length of 
brass tubing slipped on each of the rods 
before bending serves as a bearing, per- 
mitting a rocking motion when the rider 
pushes forward on the dowel handle bars 
Popular Mechanics 1958 
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fitted in the horse’s head. Short lengths of 
brass tubing inserted m holes drilled in the 
upper ends of the base uprights provide 
bearing surfaces for the rods, A small hole 
drilled vertically in the top of each upright, 
as shown in the detail on the right side of 
the drawing, provides a means of lubricat- 
ing the bearing surfaces to reduce wear 
and noise. 

To complete the rocking horse, the base 
is painted red, the rods green and the horse 
large irregular black spots on white, for a 
pinto. The tail is simply unraveled Manila 
rope bound at one end so that it 
can be glued in a hole drilled in 
the body spacer block as shown. 

The halter, inane and hoofs are (■ JjX 
painted on the horse in black. 

The ears arc cut from the uppers 
of discarded leather shoes and 
glued and nailed on the head. 

Hi Sibley, Nuevo, Calif, 
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FROM YOUR 
BACK YARD 


By Betty Thompson 
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r\ ID YOU KNOW that you can make 
-1- fine clay pottery at practically no cost 
for materials or equipment? The clay usu- 
ally can be had for the digging, right in 
your own back yard, and a quart or two of 
fresh milk will produce that soft, velvety 
glaze you've admired on fine pottery. 
The re’s no need to worry about intricate 
glazing processes or critical firing temper- 
atures in ovens or kilns. The sun will take 
cave of the drying process and firing is 
done in a charcoal fire built in an outdoor 
kiln made from a few loose bricks. Suitable 
clays are almost universally available. In 
its natural state, common clay will be 
found in a variety of colors ranging through 
shades of tan, green, blue and even black. 
However, as a rule, all ordinary days turn 
a reddish brown when fired because of the 
presence of iron. 

Art objects in clay, such as lamp bases, 
figurines, ash trays and vases are formed 
In various ways. Some can be thrown on u 
potter's wheel, while others, like the horse's 
head illustrated, must be modeled free- 
hand. The straight-sided vase, pictured on 
the opposite page, was made by simply 
pressing clay inside a cardboard carton, 
Tiie base was added later. The rectangular 
tamp base wo ■ mied in a similar fashion, 
except that t! ay was first worked into 
balls of a faiiL.y uniform size and then 
pressed against the sides and ends of a 
cardboard shoe box. 

Now, to carry out the simple process from 
the beginning, first locate the day and test 
it by moistening a small amount with wa- 
ter* working until pliable. Then rub be- 


tween the palms until it forms u long roll 
about Vz in. in diameter. Coil the clay 
□round the index finger. If the clay will roil 
easily around your finger without break- 
ing, it Is suitable for pottery making. Next, 
dig a pailful, or so, and place in a container* 
leveling off the top of the clay. Pour in an 
equal quantity of water, by measure, and 
allow to stand overnight. Then pour off the 
water slowly and skim oil the soupy mass 
which has formed. Strain this through a 
fine- mesh screen to remove any foreign 
matter and allow to dry until it is once 
more cohesive. Now the day is put through 
the kneading process known to potters as 
wedging. The purpose of this is to remove 
all the air bubbles and reduce the clay to a 
Light* compact mass that is neither so wet 
that it slicks to the fingers, nor so dry that 
it tends to crack while being kneaded or 
wedged, To get a good modeling day of 
the proper working consistency, it is nec- 
essary to do a thorough job of wedging. 
After a period of wedging, slice the clay 
into thin strips with a fine wire lie Id taut, 
then press the strips together again and 
repeat. In such wedging stroke, use the 
palms of both hands side by side, and ap- 
ply sufficient pressure to flatten the mass 
of clay. After flattening in this manner, 
some potters pound the clay mass alter- 
nately with the palms. .In reforming the 
clay mass after each stroke* care should 
bo taken not to fold it so as to entrap air. 
After a thorough wedging, the day is ready 
for immediate use. 

To further illustrate the process, a sim- 
ple +< one egg' 1 skillet lias been selected. 



First sfep in rn&Virtg a putlery J&tllel h lo 
tnoEd ihe tiny ftt a smalt pie tin 05 shown above 


Roll the day t* *i uniform thrduntss then 

tut and bond a strip la fdttri ihfr jlfillet handle 



THE SURVIVOR VOL. 8 


3464 


THE SURVIVOR VOL. 8 





Skilled pollers would cither pit! the clay 
mass into the shape required, or throw it 
ou a wheel, but a simpler method is to 
mold the day in a small pie tin into which 
a soft paper napkin has been pressed, Fig. 
1. Build up the thickness in the tin lo about 
Va in. and then smooth with the fingers and 
Lhe back of a large spoon until the surface 
comes to the shape and degree of smooth- 
ness desired. Dry in the sun until the day 
is sufficiently still to bold its shape. Then 
carefully tip it out onto a hoard, upside 
down. Smooth the bottom and flared edge 
with the back of a spoon, If the surface is 
too dry to smooth easily, just wet the spoon 
slightly to soften the surface of the clay. 

Mow, to make a handle, roll a small 
quantity of the clay to a uniform thickness. 
This can be done by placing the clay be- 
tween two wooden strips of uniform thick- 
ness and rolling with a short length of 1-in. 
dowel, the ends of the dowel bearing on the 


strips. Then cut a strip from the clay 2 in. 
wide and fold It to form the handle as in 
Fig. 2, Joining the handle to the body of 
any piece of pottery calls for special care. 
The body still should be moist on the sur- 
face but, as potters describe it, “leather 
hard." The handle should be of a some- 
what softer consistency as it will dry more 
quickly. Place the handle on the body of 
the skillet in the required position, press 
it firmly in place and smooth the joint with 
the tips of the fingers until you form a uni- 
form fillet at the joint, Fig. 3. Again set the 
work ill the sun to dry. 

Now, build a simple furnace, or kiln, for 
firing, using several bricks placed loosely 
on edge as in Fig. 4. Or, if you have one, 
an outdoor fireplace is just the thing. Use 
wood and charcoal for fuel. Before plac- 
ing the work in the kiln, however, make 
sure that it is thoroughly dry, as otherwise 
it may crack during the warming-up pe- 


I 


the work I* bo fired should be ploced inside fill the tkSHflf with fresh milk and simmer for 

the improved hiln r >arf1r In flio red-hof cools eight hours le form a sloie on oil the surfaces 


KVVi 
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llod. In any case, place the work jn the im- 
pvo vised kiln before kindling the charcoal 
so that it will warm gradually to the max- 
imum temperature. The time of firing av- 
erages about sex hours, and it is necessary 
to keep the coals red hot during this period 
of time. The work should be directly in or 
on the bed of coals, Fig. 5, not above it. At 
the end of six hours of maximum heal, the 
work is removed and allowed to cool 
Now comes tiie glazing process and that’s 
simplicity itself. Just fill the skillet brim- 
ful of fresh milk and let it simmer on the 
kitchen stove, or on the fireplace, for about 
eight hours. Then immerse the work in 
boiling milk for about 30 minutes, and 
there you are, ready for frying an egg as 
in Fig; 7. For art pottery, a novel color var- 
iation can be produced by using sweetened 
condensed milk instead of fresh milk. Coat 
the surface of the fired object with con- 
densed milk and bake for an hour in an 
oven at 550 -deg. temperature. This process 
results in an unusual bronze -black finish, 
very similar to the most costly art glazing. 
Not only art pieces can be finished in this 
latter type of glaze, but nearly all orna- 
mental pieces are good subjects. The fresh- 
milk glaze does not color the day, nor does 
it change the reflective properties of the 
surface appreciably. 



If you purchase day from dealers in art 
supplies be sure to get genuine clay, and 
not the product manufactured especially 
for low firing temperatures. Three to five 
pounds of clay should be ample for ex- 
periments. Keep the clay wrapped in a 
damp cloth until ready for use. If it hardens 
when unused over long periods, moisten 
with warm water and don’t neglect to do a 
thorough job of wedging before using lhi£ 
is the most important step to success in this 
process of pottery making. 


POPULAR MECHANICS 

Shrimp Trap Made from a Box 
Has Slat Bottom 



Fishing iar shrimp, crow fall, cfas, crabs ftjul tur- 
tles ] 3 simplified With this trap, which is ii faking 
more thjm ei wood box with .t slat bottom. Knock 
the botlnm out of the bo*, cut two V notches in the 
ends as shown, and iinil kill Yi in. apart up to Hie 
poinl of the V, where an opening % In. wide pro- 
vides; the entrance. Bait with moat or cottonseed 
cELhe. The mooring rope should be long enough to 
m trap into skiff without untying the anchoring 
slELge. --R. L Sehreiber, Chicago, 


Popular Science juLY,l9b5 

No Electric Fan This Summer? 
Harness the Nearest Breeze 


Even in the dim, for- 
gotten days when elec- 
tric fans could lie had. 
they still had a prJcc. 
But then, elk now, the 
wind was free. This 
wind deflector Lakes ad- 
vantage of the fact that 
every latitude lias its 
major directional breeze 
which blows most of the 
'time from one point of 
the compass. If your 
house is hot while your 
next-door neighbor's is 
relatively cool, the 
chances are that your 
windows run parallel If], 
instead of across, the di- 
rection of the wind. De- 
flectors or vanes, made 
of waterproof plywood 
or similar material and 
m o u n t e d o n angle 
brackets ns shown, will 
turn the fleeting breeze 
in upon yon. R M. 





Sh&fpeining e die while set irt iho 
jfccli. Free-hand grinding. 

It is possible to obtain drills, 
grinding; wheels of many shapes 
and sizes, polishing wheels, sanding 
discs, sanding drums, wire wheels, 
fair wheels, rubber wheels, small 
saws and cut-off wheels. Also there 
is a large variety of cutters suitable 
for working in plastics, wood, soft 
metal and steel. Sanding discs and 
drums come in many sizes and in 
fine, medium and coarse grits. 

The hand grinder may he 
made into a very efficient 
lathe with little labor. It may 
be used as a spindle carver on 
a simple post mount. It be- 
comes a sensitive drill when 
properly mounted. And it may 
be used as a router by mount- 


Here *re j-js-t a v^ry few of the polishers. 
eVriflves end to-nls p-fo-turabls For use wUh 
five grinder. 


Grinder n'^un+^J r>n a bench stand, This crJrs- 
verls f he fed into ,i spindle carver, bench 
grinder and high-speed peliihcw 


H omecrafts men 

who have had no ex- 
perience with a small 
band grinder will find, upon 
investigation, that it may be 
put to an infinite variety of 
practical uses. To our mind, 
it is one of the tools which may 
be termed indispensable to 
any workman who wishes to 
minimize labor and produce 
fine results. 

A grinder of this type, eas- 
ily fitting the worker's band, 
lias a practically limitless 
number of attachments which 
are procurable for use with it. 


Carving an orna m?n fa I 3c mp, ip 
the form of a boat, from solid 
sloct. N<?tc the tl^rity -dF farm in 
She entire made]. 
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iri£f Et on a small frame with 
an adjustable collar to gauge 
the depth of cut. 

By usings selected stones or 
abrasives, the craftsman can 
etch on steel, glass and other 
materials. Many beautiful ob- 
jects can be produced by etch- 
ing;, such as mirrors, picture 
frames and glassware. And 
suitable designs are obtain- 
able for tills kind of work. 

With the infinite variety of cutters 
obtainable, almost any kind of wood 
carving; may be produced. Since the 
grinder operates at an exceedingly 
high speed, a fine, smooth cut results. 

Linoleum block cutting for block 
printing may be done with this fine 
tool. Many designs which involve 
laborious hand work become simple 
when worked out with the hand 
grinder. Polishing small objects is 
also simplified when a tool of tins 
type is utilised. 

Every craftsman feels the need of 
odd tools in his workshop which arc 
ordinarily not listed in catalogs, 
Such may be made with the aid ot 
the hand grinder, including punches 
for leather stamping, chasing chis- 
els,. small wood chisels, background 
stamps for wood carving, and mam- 
others, 

Jobs of soldering may lie done 
with greater ease by using the grind- 
er to clean and finish the work after 
the solder has been applied- Burrs 
eh ay be removed quickly from cast- 
ings with comparative ease and 
especially in practically inaccessible 
places, by using small tools with the 
grinder. It is especially fine for drill- 
ing. sanding and finishing in the pro- 
duction of models, ft is actually an 
all-around tool which may be put to 
a great variety of uses in producing 
better work with a minimum of la- 
bor. Many such operations Eire illus- 
trated, Probably no tool which the 
workman may possess can f?c put to 
such a variety of practical uses as 
(he hand grinder. 

+ 



Improvised Lathe 1 urns Small Objects 

By L, Mi MitchtM 
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A MODELMAKER'S lathe 

timy he easily constructed at 
home for small < (is meter work. Com 
si sting of nothing more than a sim- 
plified wooden lathe built Co hold a 
small electric hand grinder, this ver- 
satile tool is ideal for work requiring 
high speeds and for jobs not adapted 
to the larger conventional types of 
workshop lathes. The one sketched 
has great flexibility. The motor, For 
instance, may he saddled in the block 
and it may be used as an off hand 
grinder. The tail stock is so con- 
structed that a small table may he 
attached os- the lathe can he used as 
the foundation for a tiny milling 
l able. In short, this little lathe is 
almost a tiny workshop, 

It may he constructed wholly from 
small hits of lumber to l>e found m 
the workshop plus a few bolts and 
woodscrcws. The bed which runs 
the full length is made of two pieces 
of Y\ x l*/i" stock, placed so as to 
leave yY clearance between the two 
pieces, This opening is allowed for 
tool post and tail stock adjustment. 
The tailstock spindle must not lie 
installed before the entire lathe Is 
completed. The spindle must then 
he centered with great care. A mis- 
step it L this point will result in all 
work having a slightly tapered effect. 
The corrtd method of centering (his 
spindle is to assemble the lathe, mount 


the motor, and bring (ail stock to jun- 
ior chuck. An impression of the 
dutch upon the (ail stock will give the 
proper horizontal local ion for (he 
spindle. Ai this location bore el hole 
slightly smaller than the proem red l;tg 
screw which serves as el tail slock 
center. Thread the lag screw into 
this hole. 

Large si Lie I knitting needles will 
make the necessary wood turning 
tools, hour Such tools constitute a 
fairly complete set: one wit It el fish- 
tail end, one with an inverted fish- 
tail end, one straight across and one 
slanting a I a <l5-dcgree angle. These 
knitting needles are inserted. Into old 
handles of discarded ice- picks left 
over from the days before the elec- 
tric refrigerator. 

On this lathe may be turned Out 
chessmen which will be original in 
design and delight the heart of the 
recipient who plays chess, A set of 
checkers was made on (he lathe 
shown in the photograph, and the 
wood for the set came from a cherry 
tree chopped down in ihe owner's 
backyard. The fisherman can cut 
out his own lures Eind lacquer them 
red, yellow or while (o suit Ins fancy. 

One outstanding advantage of this 
ingenious lathe is its portability. It 
may be unboiled from the workbench 
□ml moved to any other location with- 
in roach of an electric socket. 
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Painting ' With DYED FEATHERS 





POPULAR MECHANICS JANUARY 1 94 % 

tty Elma Warner 


“PATNTING” pictures with feathers is merely 
the trick of arranging dyed featEiers over the 
traced outline of some familiar object, such as 
a bird or bouquet oHlowers. Start with white 
feathers, preferably chicken feathers plucked 
from the breast or back. Do not use wing or 
tail feathers with heavy, stiff spines, Wash 
feathers In mild soapsuds and warm wafer to 
remove the natural oil. Rinse thoroughly. 

Ordinary fabric dyes arc used, Follow the 
dye manufacturer’s directions as to quantities 
and methods of preparation. Feathers usually 
dye best if dipped when wet. Right after rins- 
ing is the time to dip so have the dye ready 
then. Dtp the whole feather so that the color 
“takes’* uniformly. Pl^ee on newspapers to 
dry* taking care that the feathers are not 
curled when laid on the paper. 

Details below give qrosshatched outlines 
and key the colons of the feathers used in 
making the bouquet and bird pictures shown 
in the photos at the right, Notice in the details 
that the flower petals and leaves ai'c made by 
gluing the colored feathers over the outlines. 
However, the vase is painted directly on the 
paper using either blue, water colors or art- 
ists 1 oil colors. Likewise, in the bird picture 
the lilies, pads, and the body, heiid and tail of 
the bird, and the heads and leaves of the cat- 
fails are made by gluing the colored feathers 
over the outlines. Balance of the details 
are filled in with water colors. Pictures are 
framed under glass in ordinary picture 
frames which can be hung on the wall or 
made into attractive serving trays 3>y glu- 
ing handles to the frames as indicated in 
the lower photo, Short lengths of dowel in 
various sb.es make attractive handles. 



■r - 1 ! 5 







XSft. 


Js BOLTS 


HAtF -LAP 
jO]H T s 


MOLES *{ APART J \ 
MULES ^ APART ^ 


Popular Mechanics April, 1939 

It* e.'s'ti jigs ore adjust able far any rr??Ejiii.r size of ii?tro 
lampshade frame and mnUit it easy t < i f urn CM-lf fl PJf^f 
jo if itl Ci f r<id ion of the. f j’fpk; required by other 1 timid 
met had?. To mnha Jr'rm* ej"E frames (iN-C 

should a dofrt ee rfe/irif-te procedure, making up a. pilot 
model firs f (a get the CXact size of the tfflnVirs (Efn-fT 
ports f which ore c-rr-f to length. Run the stock 

for the rd'nff-s through the bending jig, solder the 
meet in t; ends, and you're ready to finish each shade 
n e fur pa cjrt the asscm&Ty jig 


biA. 


vvire-beH&ihg jig 


Use hardwood for ail pflrE? of each jig GJNff toko spe~ 
eial orrre to jrpnoc tfte holes accurately in the vertical 
and harizontol members of tfie assembly jig- I & make 
the top ring of the Jo-lJer, CEif rig ht-tnigle grooves m 
a piece of stock it in. square, then j<ar.d to the inside 
and outside diameters given in the detail above 
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Making Stereoscopic Shadow Pictures 



Dry C 


Object /fape’cirS L> 
PbSbrv&r irv ir/sis 
Pcrsii.inm 


Observer* bpcctcirtss K~s\.- 


firri/ J^tLrnp 


GrtV-tj. iiimp 3 
Frotn r&vi hwp 


:t betwbii 
•Jt iiruij 
z-ru forma 
Skuvioivs 


light bulbs a* -f! coh erect n ™ 
Cfiftoptm-nC- c-r same <-cteij-& iw 
fitsii lisfcct iris iifi- iyp^-cicLc.ip-i' 


3 tv&ft 


ffmiis Ctoth of 
Shiicintv Scr-tierri? 


s fz/sscs (tv Cvs/Of ’sfilrtit OJ‘0 Gfi-iCo- 


>at wtssi tno C&rvt'nn-rti From*'.* 


With tllO uso of common tolcuod cellophane tbo home e jtperimorfOr can make flu interest Erg experiment m 
sJareoic-cny. The shadow of the bftll wtJI appear to be solid and .round when vEewod with I ho light filtering ftflma. 


M ANY people have Seen motion pictures 
or shadows nt tile theater which appear 
to have depth, but they do not realize that the 
ssi me [I I us toss may be produced at h tut] c in a 
very simple but effective experiment. . , 

This is especially easy to perform as an ex- 
periment since the introduction of colored cel- 
lophane. Motion pictures with depth require 
a special film, but the shadow pictures as 
shown here are not at all complicated. 

Apparatus Weeded 

The only things you’ll need to investigate the 
effects of the stereoscopic, phenomenon arc two 
small flashlight bulbs and sockets, a battery t 
and some sheets of colored (red and green) 
cellophane. 

Cover two flashlight bulbs, one with red 
and the other with green cellophane. Make 
a pair of spectacles nf the same materials, See 
the drawing above. You can get the colored 
cellophane from most grocery stores, at a 
stationery store, or off the wrappings from 
candy bars, See that the red has a slight or- 
ange tint, as a better result is obtained. 

Arrange the lights arid the screen as shown 
on the drawing.' The room should be dark 
except for the red and the green lights. View 
the shadow at a distance of about 3 to 6 feet 
on the opposite side of the screen from the 
lights. 

Stereoscopic Effecf 

Hold the glasses as shown on the drawing, 


that is, with the red on the same side as the red 
Light . As an object is moved from the screen 
toward the lights, the shadow on the screen 
appears to be moving from the screen right 
out at your eyes. One of the most effective 
ways to demonstrate the illusion of stereoscopic 
depth is to swing a small object on the end of 
a string back and forth toward the lights. 

The explanation of the phenomenon is as 
follows: We judge the distance of objects from 
us by their size and by the amount of con- 
vergence (turning in) of the eyes that is re- 
quired to see them dearly, Both principles 
are found in this experiment. 

Effect Obtained Anaglyphlcaliy 

As an object is moved toward the lights the 
size of the shadow on the screen becomes 
larger. It appears to be coming toward the 
observer. 

The u$c of the two Colors merely Alters out 
corresponding colors, and causes the eye to see 
each its proper image. This color filtration 
and control of the eye is, in stereoscopic phe- 
nomena, termed ‘'aiiaglyphFe” and the two color 
objects, ‘'anaglyph," Phonetically, the word 
is pronounced annagliff, 

A number of stunts can he tried. Hold a 
large knife near the screen and slowly move it 
toward the lights. Toss a small hall with 
one hand from near the screen to the other 
hand bold under (he lights. Each one of the 
audience will think it is being thrown in his 
face. 









' ' : 


PurtW ewperf erected I hi? pfaslic greenhogie on tiis fcnm. Structure frnlf ihis site call he hull! for $75 


nailed gusset plates at all jo-inls in the 
trusses. The cover, which is replaced every 
year for about $10, withstands heavy winds, 
hail, rain and snow. It is easily patched. 
The plastic retains moisture exceedingly 
well, which makes for less watering. Be- 
cause the covering is slightly opaque, heat 
from the sun does not build up in the plas- 
tic greenhouse as much as it does in the 
conventional hothouse. Swiugout windows 
made of plastic-covered wooden frames arc 
opened for short periods every day or so 
to veu til ale the building. 

Two-b Hours cud Iwo-by-lwOS m«Jtc up simple frame- 
work of greenhouse. Braces Ql joinl! give st rang ill 


YOU UAN GROW your own vegetables 
and even flowers this winter in a plastic- 
covered greenhouse that covers 400 square 
feet and costs only $15 to build, i Inn ling will 
add to the cost, but you may decide it's 
worth the expense to have blooms and 
fresh vegetables in midwinter. Designed at 
Bind ue University, the back-yard green- 
house consists of a plastic cover stretched 
over a wooden framework of two- by -twos 
and two -by-fours. The framework is rigid, 
yet tli ere are no shadow- casting cross 
braces. It is of truss design, with gtued-and- 

PlasTic-t-fl ve-rerl swiug-ftul windows pT&vl-Je v i? n 1 Tlei 1 ro rt 
for tx pchiinenteil greenhouse uf PvrdMC Universfljr 
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The following "Three 
Bears" is the original 
of what you know as 
"Goldilocks And The 
Three Bears" This was 
taken from Harper's 
Monthly, Jan*, lfi75 



thk stout of the tukee 

BEAKS, 

far flUMe JTolft*. 


Fitott wttnE^T 1 no cirri avs “tub doc'IW’ 

(r A fade wliinil tnpjr content llift lnlnds 
Of | turned men mid grave philosopher^" 1 

O^PCKHfnr. 

O UCM lipett a j.rm-fl there were TIuto 
wPw lived together in fi lifltl 
nf fli*ir own. Ik a wond. One of i Item wne 
ft lui&b* Small, Wee Bear, aud one w;m n 
Middle -m zed Hear, a rid 11m other was ri 
Croat , Huge Hear. They had each a pat for 
Hie! r poriflilge; a It tile ]m(. for Mi ft LiMIc, 
Bmun f Wpo Bear, and ft idlddlo-sisHitt pot for 
l he Middle- lbar, and a great pot for Iho 
|>rnt n Huge Ibiir. And limy had eaoli n 
t fl{iir fit nit jn ; n Little ellftir for dm 3 .1 1 1 . 

p.Wo-n lirm' t nnd n inMdb.flifted nil sib 

I ‘or the Middle Dear, an d ft great cJjatr dm 
the Croat* Huge Ibnr. And Fhny IismI entili 
ft Wd N Hleep In ; a liltto bed for I ha hit Me, 
ShulI], tVt ft Bear, mil o, jnidtlEi- ftlKed let! for 
t-Jift 11 hldlft Bear, and a grout bed for EIlo 
C roat, I It l pH.’- Hear. 

One (l ;i y , a ilia- (hey lirul made 11m porridge) 
far Flirir breakfast, and penned it into theii 
they walked out into Mi ft 
wood wEdln 1 Em porridge wiis cooling, tint 
l lioy might not Imrn llmlr uu nil lift by bog 1 1 1 - 
ning loo poott to eat it- Ami while they 
wevo wnlkiii". ft Ml Flo old Woman c-jinm to 
trim luHISO. frho on i lid not Imvo hftftli n good, 
lumpah old Woman f frU' Hi st olio 1 ordeal in 
oh l-Fift window, si Eld 1 lion hIlej pooped ill ftt 
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On* Uoy-bnlo; mid soiling nobby in Lhe 
lirmre, aim liBerl (Uft 1 Cl tub Tito door wrm 
]| 01 ; fastened, because tlm Bears ivrm good 
I Sonant, u ho did nobody any liunu* nml never 
snaps- rded Fltat !)]iy Body would himii iliftim 
ftn Om 1110ft old Woman opened (ho door 
mid wont in; and well id eased film w«h 
wlnm aim ht>w (lift porrhlgo Oil Hie t.ftWo. If 
fllin hud been n grind lilfln old Woman, film 
wotdil Inivo whited till the Beans cniue home, 
mid then, peril upa, they would I on- ft asks-d 
her lo break bat; for they were goad Beni* 

„ rn it ^tle foiiffh m L ftOj llie imuiu&X 1 J Sears 

in, luil- for nil (lint very good -natural and 
lHiP]M<ftido, But alio w:ih mi iin|ind(-nt 
old WoinaHj,aiid set uhiuit lieliiiog liftFuelf, 
go flrflt sPio faoBid tlie luin-filgo of dim 
C real, I Togo l!eaJ‘ t ami that was too liyl, for 
her; mid elm on id rv bad ward n limit tlinl- 
Aml F lien Faatnd file iioirirtgo of tlift 

Middle Bear, nml Mini wn* fan nold for her; 
and Hlift eai.fl n liml wind abmit Hint too, 
And limn flho wont to tlift porridgo of (lift 
id rile, Small. Wen IStnr, and Eufikd Mudij 
, ut i| (tiftt rv:iA ne-t Flier luo Jue*' non 1 -jo cold, 
1 mi- Joel, rtglit; ansi elm Eihed if ey well Chat 
aim ate it sill ilj » ; Wt the imngldy old Woni- 
nn paid a lied word aluml. the HtUft rOTi'idpii- 
inht, hern also it did not hold CtlOUgU for hen. 

TFieii tlio 11 (lift old Woman Hofdown in the 
chain or the Croat, iCigft Bonn, and lliat wna 
[no | mid for Ismv And limn nho eat dmvn in 
the r'haii' Ilf tlift Middle Bear, and (lm.1i wae 
foo fli i ft for lif l l . And Lliftti elm «n.t down in 
I he eli nir of (Tie Li U Ee f StnaB, Weft Jlenv. and 
(hat wua neither ion hard Eu«r- 1ot> efilt, hat 
jiLid. right Scj ulie Heated lioieelf in lr- h and 
there aim eat fill tins hoC-mn of the olmir 



^iUeio out, and do'i ti ceuift Iioth, [duin|i opori 
tlm flixmnd. And tlift nnuglil-y ftld Woinmi 
mJiH a wi*ked word a Lund that ino. 

I hen tbs' little old Woman went np Malw 
jtitcr tlift bed-elm tuber in which (be Three 
I^eata And Hunt hIlo by down upon 

the Insfl Eif ttie Creot, Hugo Hear; bat (bat 
WUr I f) 1 .) bigli at. tlm liead Tot her. And iif'VF 
j^lm 1 sty flu n ii iijivn the bnd ef the Middle 
Htsvtj and Ibat woe too high at Nie foot for 
her. And then Rlift lay down upon the bed 
of 1 ho bSttift, Smell, Woo Bout; and t-lmh 
yum UfHIi-'J.' (no high at the Emad HOV at Ehft 
/, M .1 . hat j ii hC ri gb t. Srt aim eo v e 1 1 e rnet f 
i, I, edinforlfthEy, atal by there lilt rUe> bb 

fstah aaleep. , 

Ujr'UiiB>-iino the Three Jbnrs tlmuglit Huur 
porridge ^puhlbeftoftlenoiigli ; bo Ebey esune 
lonne in breakfasts Now tEie lit lie old M tou- 
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nji Imd lefl him apoon of tlift Crcat, Jingo Bcsrr 1 
r 1 mull rig in ills porridge. 



“0onifboby Ijns been nt 
mjj pomligc I” 

na itt J'st Cveahf Huge IkaC in EiIfj great, 
rong'li, i^i'ii fit voice. And wlitui the Middle 
I hi a r Juulietl at Isia he uAW I list I (lift U|Mfftli 
m ae ml anding in it li'«. r I'imy WOJ U wuodfii 
MjiiMiuiH ; [t limy had heim ijllf Cl 1 (M10B, I be 
jiliuli ti|.y t»lit WoniLia rv util d have pnL l hum 
in hoi pOL'liel.. 

<£ rtn I y Lis been nt my 

jjuri'jtl^fi 1 ]? 

mdd Chi) Mhhlte Mrin.bi Edfi middle yujci:. 

'll loll [| id I ,it( h'j. Small, ’Win: lb:li' lm.it-i.oil 

ill his. and [horn wriH (lift tt |)0011 til tlift poi'- 
ridgft-pot, In Eh llie po nidge wna all gtuse. 

11 fymiitnidtt hnn bcsn at nry purfi^gt, flad Aim fflftu ft 
att np J" 

n :■ | (1 1 Elf; Bill lo, Briisdl, Wee J bar, i n ]i it) ! El He, 
H|if:i 11, woe: votees 

C ■ l m hi i ll-iin E li hv Three Bi-setr, HEa'-icig Mini 
fionio iEfio had oi 1 1 o uttl Mmlr lioinKp iiod onion 
lip (lift LIE llo, PmalE, Woo I Sc n r’p break 
I iog:i n In Ie)o]c about tin'll I, Now (lift I till C 
i hid Woman hurl not put (lift hard CMHlibn 
Hfrnlghli when rIle) i'ejsc from (lie chair ol the 
Clout, Ittige Ibsir. 

“Somcboby l)oe> been sil- 
ling in mi) d)nii !” 

p 

srrid 4 lir: (i ir-al, JTtige Bear, lav his groat, 
tmi^h. gviijf H-n-iou. 

Anil dm lidlo heSiI WolilHIl bait prpiuKod 
do w ii tlift HO ft' oasliiftii ftf l ho Middle Bear. 

“ Bomebtxlv Ims btx’ii sltUiu^ in 

I?' -J 1 

my clmir ! 1? 
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Mni'] Nip Midilh; IJoni', Ml Ida middle ’imrci. 

i i <1 \nit know T.v li nt t,hr li(L-3c: tilil WttlUAD 
1 1 fill dfHin 1 1> Ihft (Jiml climr- 

Jl JlrtK frfsfB- fa iM.iv ffxifa, uni hti* inf 

fftc tviffptJL <■/ U Miti” 

nniil tlm Lil tlL'-, Stunll, Weo JBcmr, in !:,?$ Httle, 
miifi ll f vyicp. 

Them 1-hfi TliS.ilO Elfin rfl thought it iifrn&Hft- 
r v lint l-h<*y flhcmlit itinlre fnrF-li&r scumli ; no 
thov win 1 1’ up etuim into till'd] i' bcd-chfimlier, 
Nrnw (,ho I it tin old Woman iin.il ptilkil Mm 
jiillmv nf the. Gi'&ftt, Hugo IStfir out of ISs 
pinto, 

a 0outcl)cri)ij l)«fi been ly- 
ing in ui]) bci> I” 

pniil Hie Clnvif, Jingo Bear, in liid gmafc, 
ruu^li. yin. It’ viuimj.. 

And the little nE<l Woman Jnul jpnlloit Ehe 
bolster rnf (lifi Mllhlta Ihii.u' out of Ita place, 

“Somebody lifts been lying in 
my bed !’ f 

>=.;u£t Mio Mi'Nlln 3?^:ir, in his middle) vnico. 
Amt wlmn Mio LiM-ln, fhrra.ll, Wre IVnr 

ennsft Lrt li'iAf. yf bis IumI, tlii’l'ij wan JIt: F uit 
filial' in ils i 'liif'i; i 5ii* r l I li^ pillow in il? plum 
ripim tliii 1 n i fHlor ; mill U|Ui|i (ho (lillmv WflF- 
i ho lid lie- i'il ■■ 1 Wmrim'n ngljr, ilh (y Innirl - 
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whirli i,nm in if in if a |iln.ee, for filie Ini 1 ? iiv 
hunmrfiij HuUO. 


J ' 1 Somthwiif ha.* trfrl firing frl :0£' fjfrf.-fllrit kirt 
r!>" i-ti" 



sn*(t Hid Litt-Jcij Smnll, Woo Bear, in Itis lit(Jo t 

so Nif f, ivi’n voice. 


"E'ho litilio old Woman heul liofii'e! Eai Tn^i 1 
sh tip Mtn gmnt, laUgh, yt'llIT Vi»luQ of [ho 
(S| pjyf; t Tnye Bofi-i' \ In it fllm ivn-s ho (Ymt stRloop 
tli- ili Hi wini no mnro Co Emr than tlio roaring 
oT win*! or tin: rumbling of tlm ml? r, And 
pli+s Im.l linrinl (lie midillo Tiiiro of tlm Mirl- 

rlLffli IK'.pr, bill. it. uHA mily rm LE'filics lilnl InViVd 

ono fii^olfiny in n dreanir Jlut Ti'licn 
ftli^ ] i on L'il tl 1.0 lh lie, simifl, woo voieo fif Mm 
JA^Ilo,"?ninll :1 Wen IJeur, it ^ itfi SO fttlUl'p RlLfl 
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Rfl 3I11 ill Hint It itvnilsHti'cl lior nt onoo. Up 
sliM'tfilj ninl wliflu rIlo rrw llto Til 106 
1^-lU-a mi irniji Rifio of fh& lhicl f sllO tlllnblncl 
lmMWjJt out nt tlio ollicrj anil hul lo tlie win- 
dow. M[)U' tEaO wimlnw wfm iijhiii, bfHionao 
tifiy! ISeara, like Eo^flj tiily U^oin, lift [h<?$ word, 
at w aye- optncfl l.lsolr btul-uhumbdi- window 
when (hey gnE up in tln> ninrniiifr. Out tliE 
3i(E]0o'l<! Woman jumped ; and wliollior fliio 
i i rofeo licr lmck in (bn full, or run info the 
v-ond fttid Wilh lost (.(idl'd, nl' fill In cl lion wny 
out nf the woorl ami wna in Icon up l\v (lio 
c;i i*isl nlild a in.1 wTmt to tlid IIoliro of Cnrrec- 
lioii fnr a Vftgrftllt US fiho Willi, I Citn not. tell. 
KiM; file F Thrre Ttevni; row finy tllihy 

SiMUd of ller. 
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Hobby Cabinet Provides Both Storage and Work Surface 



Fastened to the wall in. 
a corner of a room, ibis 
small wall cabinet serves 
both as a storage plate for 
hobby supplies and as a 
workbench. Depending 
on the hobby concerned^ 
the cabinet, tan 3iave lwt> 
or three shelves, and 
whatever vertical parti- 
tions prove necessary. 
The door, which can be 
% or l A-h\. plywood, is 
hinged to the bottom shelf, 
When the door is dropped 
lo a horizontal position to 
be used as a workbench, 
it rests on a cleat attached 
to tlie adjacent wall. If 
the cabinet is located on 
a wall not adjacent to an- 
other, chains or brackets 
can be used to support it. 
For a latch, a L-hook is 
used at aide or top, fitting 
a notch in the door. 
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Popular Mechanics July, 1939 

Set up in j'our backyard, this slide mill afford your 
children ■crntl! jC rV Iriends many boors of plr.asnre 
sale from street traffic, rtrrjJ it can be dismantled 
arid stared for f/ir winter in u jiffy. A. wide slid* 
bedway, stairs and '‘t ake-nff plate" all make jay 
safety af the children, and a couple of hinged boards 
near the bottom of the stairs can be locked ouer 
them to keep tiny tats from climbing t!u* slide with- 
in t supervision, A sheet -iron bed way assures tong 
life, and hardwood beduiay pieces toe-lf sanded and 
pantished reduce i be splinter hazard to jj mrnfmEun 


jjsf AHOtE FOR 
5DLT 


M h i .. 

V ' DO STRIPS 
,V.\ {7 Rtqp.1 


treau 
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DRIVE YOUR WELL 

Popular Mechanics 1939 

Where wa ter- be caring strata are qulle near 
jbe surface ifY easy to pul dawn a well 

By fliipimul 1 Knrpen 

]N MANY LOCALITIES whore ihe ground 
is fairly level over comparatively large 
areas you can generally lap a good water 
supply by merely driving down a pipe 
fitted with a well point. If you plan to drive 
a well yon may save time by making in- 
quiry about (lie depth of wells in [be vicin- 
ity, Experienced well drillers often can tell 
will) remarkable accui aey, just by the look 
of things, where you will Vie most apt to 
strike water with a well point and at 
approximately what depth. Once yon have 
soot! »<lvice fin llrese points I lie it'sUsqitile 
easy to accomplish. 

Begin as in Fig, I. with a '"'-in. posthole 
auger of the type having a handle of pipe. 
Have Fit hand several 3— ft. Icnglhs of pipe 
threaded Its fit the handle, logether with 
couplings. Run die auger down as far as it 
will go easily, (hen unscrew the handle, 
turn on another section of pipe and pro- 
ceed, lengthening the auger handle in (he 
same way until yrm reach a depth of S (o 
}2 f(. Here the auger with i Is long handle 
becomes Unwieldy and, besides, in most 
localities, a depth of H ft, will pul Ihe pump 
cylinder below tho maximum Ernst depth. 
Now drive a length of 3-in, pipe into the 
auger hole 1o serve as a casing, Fig. 2. Next, 
assemble I ho well point and one or more 
lengths of pipe of sufficient combined 
length U i reach above ground when the 
well point touches the earth at the lower 
end of the casing. Draw (hese joints light, 
Screw on Hie drive cap. Fig. 3, and you’re 
ready In go. Take it easy with l be sledge, 
as heavy blows may buckle (lie pipe or 
have the effect of defied ing Ihe point As 
t\ rule the pipe drives quite easily. From 
I here on it’s merely a mailer of adding pipe 
In short lengths tint i 1 Ihe driven point 
reaches waler. Usually you can Eel I quite 
accurately when ihe poiul outers water- 
bearing strata. Check with a weighted cord 
lowered Inside (lie pipe. If the point strikes 
a rack on ihe way down, it’s usually best to 
pull ]l. end slavt over again. Any attempt to 
force I he point past a stone by heavy sledg- 
ing may cause buckling. 

When you Ye sure of water, assemble the 
pump cylinder, I *gs, 4 and ii, and drive this 
down until the top end oE ihe pipe readies 
U] a point an inch or so above Ihe casing. 
Then install the pump fis in Fig. (i and pour 
a concrete platform as m Fig. T. Slope the 
platform so water runs off on all sides. 
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CONSTRUttfON features welded 
jtilnti throughout. The Lie of tut- 
ting torch In shop tug argil?* end 
"dtilllrtg" hotel iTfflptiflei wo^ 
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TO BRAKE ~*\ 


W' 

MET Al. 
SHOE 


Wilh ihii liompiTieide lioHt, 
you fftn Itf t bads: Weigh- 
ing , -’ie iFian a lor. For 
etieh pound of prosivre 
exerted on the handle, 
llsere it tin upward pull of 
30 lbs or lhe load. Con- 
51 rue Mon it largely torch 
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mechanism Fs ho I ester- 
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ping a InticL An old -auTo 
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GARDEN BARROW 


THIS handy garden barrow will help eliminate 
the necessity ul numerous trips back and forth 
from the garden to the garage to fetch various 
garden tools as the need for them arises. Wheeled 
along easily on two 8- in. semi -pneumatic tires, 
the barrow accommodates several long- ban died 
tools,, such as rakes and hoes, and has a conven- 
ient rack for carrying a number of small 
garden tools. The body, which contains 
compartments for seeds and bulbs, has 
plenty of room for carrying bags of fer- 
tilizer or grass seed, humus, plant clip- 
pings or hose. The body is constructed 
from !4-in. waterproof plywood. The 
axle is held in a groove cut in a 2 x 2-in. 
block attached to the underside of the 
barrow, — Hi Sibley, Nuevo, Cal if* 
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an aluminum 


Jfl y James G. Zimmerman 
Popular Mechanics June 1938 
npHIS simple process offers possibilities 
*■ for novel personal treatment of holi- 
day greeting cards, besides making color 
prints of your favorite negatives on me Lai 
foil instead of on the ordinary printing 
papers. As you will sec from 1' ig- k the 
finished prints appear much like hand- 
wrought etchings with the added variety 
of color. 

The first step is a thorough cleaning of 
Hie foil. To secure a good surface For the 
sensitized coat to follow, the Foil is In it! 
flat upon the larger glass plate after being- 
sure that there is no dirt between the foil 
and glass. Fig. 2 r A good way to be sure 
of this is to hold the glass under running 
water while applying t lie foil. The water 
will wash away dirt and will allow the foil 
to rest on the gloss with a wet surface be- 
tween. Drain and then lay fiat. Polish the 
foil vigorously with a tuft of cotton and 
whiting by holding the foil with the edge 
and rubbing away from the fingers hold- 
ing it down, Fig. 3. Repeat in all direc- 
tions bolding at different, edges. The foil 
will gradually lake on a silvery finish of n 
matte nature. This is the grain that is 
wanted to act as a hold-down for the sen- 
sitized film. Give a good rinsing while 
rubbing lightly with a dean cotton tuft. 

An arrangement for whirling the foil 
dry is shown in Figs. 4 and T It consists of 
two large spools and a piece of hollow 
brass curtain -rod tube with two %-in. 
wide No. 16 gauge brass strips. The rod is 
of ’Ss- in. diameter and fits the spool bore. 
One spool is loose to allow of turning the 
rod in it and the other is fastened to it 
either by screws or glue. The upper loose 
spool serves as a handle and the lower one 
is caused to turn by spinning il with the 
oilier hand. The two brass strips arc made 
of sufficient length Lo take the plate used. 
For example, an old 5 by 7-in, glass plate 
is convenient. The strips arc placed at 



vigil I angles and drilled with a '/S-hi. hole 
ol \ hei r corners. Then these strips al'C sol- 
tiered to the tube and bent into a pari eir- 
e le o r arc and (lie tips bent to lake 1 1 1 r - 
glass with a small overlap, A washer Is 
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soldered above the top spool 1o net as a 
thrust bearing against the spool head 
where a flat metal washer is placed to 
make a bearing which may he lubricated? 
After applying the foil of aluminum on the 
glass plate by simply welling I lie surfaces 
and draining sideways* the glass is sprung 
into the clips with the film fared outward 
or downward. When the spool is rotated, 
the plate whi ids with it. Hold the upper 
spool ill one hand and whirl with the other 
hand. 

Next, you prepare the sensitising solu- 
tion. Beat the whites of two eggs to a 
very stiff froth in a bowl as in Fig. JO, and 
set aside for about four hours. The froth 
will give up a liquid which settles to the 
bottom of the bowl. Pour out this liquid 
without disturbing the froth, and mix it 
with (ho same quantity of clean water, 
preferably boiled anti cooled, Add about 
1 grams of ammonium di chromate (or po- 
tassium dkhromate) and dissolve it This 
will give ei reddish yellow fluid- Now, very 
carefully, add ammonia, drop by drop 
(ordinary household ammonia will do), 
and watch the solution after each drop is 
thoroughly mixed in, It will gradually 
turn to a lemon yellow. Then it is ready 
for use* Filter ihc solution through a cot- 
ion wad In a funnel. Wet the wad and 
ihen use, oilier wise it will not work welt. 
The filtered solid ion is now ready to use 
on the plate in the whirler. 

Hold the foil under the tap to wet it, 


then whirl until all the free water is 
thrown olf. Turn the whole tiling up- 
side down and hold it as in Fig, tj r Pour 
onto die foil ix small quantity of the 
sensitizing fluid and tip it slowly in all 
directions to make the (laid flow to the 
edges of the foil and so cover it entirely 
with a thin coat. Continue the tipping for 
a few minutes, drain off at one corner, and 
then whirl to throw off any excess. Apply 
a second coat in die same manner as be- 
fore, This time it will be noted that the 
fluid is more tacky than it was. Whirl at 
about 5(3 r.p.iru over a heater to dry the 
coat. He very careful not to heat higher 
than can he stood by the hand. Try this 
before coating until the proper distance 
from the heater is found. When dry the 
foil is ready for printing. Remove with a 
penknife and clean the back of moisture. 

Keep the foil dry and print in tine usual 
printing frame under a vigorous negative. 
If you have no arc light, print in die sun- 
light, Fig. 7. It requires experience to 
know just when to stop printing but if the 
negative Is very contrasty this is not so 
important. In full sunlight it will take 
about 5 min., and 1 Ft. from a 10 amp, arc 
light it will take 2 to 10 min. A good way 
IS to take a coated foil without any nega- 
tive and print by steps, giving the print 
exposures of 2. 4, fi, 8 and 10 min, by hold- 
ing a mask over die frame anti advancing 
it a space at n time. Then proceed with 
the hiking up and find which exposure is 
best for clear open spaces on a negative. 
An experiment widi a negative wilt show 
die proper exposure. Isabel die negative 
widi the proper exposure for future use. 
To ink (he print, place it, face up, on a 
dry piece cf glass. Now, on another glass 
phile roll up a pea-sized drop of printers* 
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patY CELLS TH SEUiLS^ 


ink until the roller is evenly coaled and 
Hie plate evenly spread. It is necessary 
that the ink be not loo sticky or when i 
rolling the print the foil will stick to Hie 
roller. It is best to start with a rather slip- 
pery ink and add a drop of kerosene or 
linseed oil. Wow, holding the foil with the 
edge by a finger, roll away from the finger 
and repeat in the opposite direction, hold- 
ing pt the oilier edge, Fig. 8. After a num- 
ber of rollings the ink will become darker. 

Take the glass plate and foil together 
and immerse into a deep tray of water, 
Fig. a Do not touch the surface with the 
fingers at any time. Leave under water a 
few minutes. The picture will at once be- 
gin to show and after the proper time lift 
the plate out with the foil on it. Wet a 
tuft of cotton and while the print is under 
water or under the tap lightly rub the 
surface. The surplus ink will immediately 
rub off, leaving the print in full detail. Be 
careful not to rub loo strongly, especially 
at first, in order not to destroy any detail. 

If the exposure was too long the ink will 
adhere more strongly and will require 
more vigorous rubbing, 

Tf it is desired to add color to (lie ink 
this may be done by first whirling the foil 
to dry it Then the plate and print are 
cleared of all water or dampness by let- 
ting stand on edge or going over it with a 
damp cotton, lightly touching any damp 
spots. When dry the ink is still tacky and 
will take on any powdered color winch is 
simply sprinkled lighlly over the surface 
and dusted with a enmefs-hnir brush.* 

As aluminum foil is rather shiny il’s a 
good idea to plate the print with a thin 
coat of zinc. The plating solution, Fig. II, 
is easily made and keeps well. To dissolve 
gum arabic, firs I pulverize it in a mortar 










PLATING SOLUTION 



7 IJ-JC 5-U] PJIAl F 
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2^ OUHCtS 

&0DIVM ACL TATE 


5 DRAMS 
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'A 11 

A OfiAlHS 

WATER 

g55 CU.CM. 

172. 




and work it into solution with a little wa- 
fer, To plate, proceed as in Fig. 1 1 . Wrap 
the finished print around a bottle or other 
cylinder with the printed fact: turned in- 
wards, Then pour in the solution up to 
the top edge of the foil and finally hold the 
zinc strip in the center. The zinc plaits 
oldy where Hie foil is exposed. 

As tile foil is not rigid iL must bo mount- 
ed on a firm backing like a pholo mount. 
The print must lie fastened to I he mount 
with glue, as paste is uni satisfactory. 
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Kitchen TCrtife Fashioned From Hacksaw Blade 
Handy for Peeling Vegetables and Sawing Bone 


kui re- 

■ E-DfjE 
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A i-efil timeserver, this 
kilchen knife has both a 
keen cutting edge for 
vegetables or meat and a 
.iliiiip, saw- tooth edge for 
brine and gristle. The 
knife Is ground from a 
hacksaw blade and fined 
with a handle of $j-iu, 
tempered Iiardboarcl. A 
piece of hard boa rd La cut 
to lit each side of the 
blade and registering 
holes are drilled through 
both pieces to permit riv- 
eting them together. The 
edges of (he hardbound 
are rounded and the ends 
of the rivets arc ground 
flush with the handle. 

Finally, th e c J' a c It be- 
tween the handle sections 
Is filled with plastic wood 
and line handle is shel- 
lacked . — J . Harley Ho- 
saok, Hartford, Conn. 
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Dowel Wound With Strip of Sandpaper Provides Efficient Spindle Sander 


For rcu loving saw marks and truing the 
edges nF fine fretwork and small curved 
parts such as shelf brackets and ornamen- 
tal scrolls,, them's no iking quite as handy 
and efficient as a spindle sender chucked 
In n drill press. It is easy to make sa tiding 
apiudJes of varying radii by using ordlmn-y 
dowels of di lie ren I. titanic tors up to Vs in. 
Simply cut C to 8- in. lengths from the dowel 
rods, and drive a I'/Hn. brad into en$ end 
of each length. Cut oil the iie-nd of the brad 
and point the end. Then cut Strips 1 in. 
wide and 8 to 11 in. long from fine emery 
cloth. Apply glue to the clolh back of each 
strip, wind it spirally around (h? dowel, 
and wind cord over Ihe abrasive strip to 
hold it tightly in place i.n i Li 9 the glue sets- 
To use tFic spindle, insert the tipper etui in 
the ct l ilt press chuck and tighten (lie jaws 
lightly. Clamp, or bolt, a square piece o£ 


Nighttime Decoration in Room 
Made With Luminous Faint 



stock to die drill -press table and lower the 
spindle until the pointed brad is forced into 
1 Iif? wood, then lock the spindle. The brad 
provides a bearing for the Lower end of Ehe 
sander. For sanding inside fretwork, just 
lower (lie sending spin die within the ares 
which is to Lje worked. 



An unusunl nighttime decor for a game 
room, study or child's lied room may be in- 
expensively done with hand- cut stencils 
and luminous paint. Bn rely noticeable dur- 
ing (lie day, figures stenciled with this paint 
will glow in the dark, The motif illustrated 
was used in a child's bedroom, the stencils 
depleting the moon and star? in a night 
sky. Other rooms, of course, would he dec- 
orated according lo their use with many 
mi usual effects being possible- 

Mr-s- Andrew Naby, Geneva* Ohio. 




* i'ii~ 

SLAT SHELVES C 


SlAlJ OMl 
flERTf 

SIMS AMD 
ROOF 


■ srace 


BINS FOft LliAf MOLD,' 
5AWO AND FERTILIZER 


GALY 


DRAWERS Wlfi-L 
COMPARTMENTS PORI 
SEED AMD BULBS 


All SLA IS 
VERTICAL 


CELLULOSE GLASS 


Tender young plants that require partial 
shade until they are sturdy enough for 
transplanting can he grown successfully in 
this lath house. It has 27 sq. It. of shelf 
space for plants* in add (Ion to a roomy 
work bench* beneath which arc bins for 
leaf mold, fertiliser* etc., and drawers with 
compartments for seeds and bulbs. A tool 
rack is handy at one side* and under the 
plant shelves is storage space accessible 
from the rear for flower pots. Construc- 
tion is simple and cost of materials mod- 
erate. The slats should be spaced a dis- 
tance equal to their own width. If avail- 
able, cellulose glass can be tacked on the 
roof slats to prevent heavy raindrops from 
damaging tender young shoots. If the 
structure is left on one local toil for any 
length of time* excess water from sprin- 
kling the plants will drain away quickly if 
you provide a 6-in. "door" of cinders or 
gravel. Note that under the lowest plant 
shelf* and just above the rear storage space* 
a sheet of galvanized iron is installed to 
dra in olT d rip from the plants above. The 
open side of the house should face north. 
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Plants Protected Against Worms 
By Use of Moth Balls 


MDTH 6*1.1. 


< rs*' Destruction of 

newly transplant- 
ed seedlings by 

cutworms* is pre- 
’ mj6*w vejlted hy one 

f^^T— gardener who 

" - ■ -- buries a mo ( l ball 

alongside each 
plant as be sets it out. The ball will not in- 
jure the plant* but keeps the worms away. 

Auto Casing Serves as Yard Pen 
And Shelter for Baby Chicks 

A large, discard- N ■* n 
ed auto casing .,■/ 
makes an ideal fff 
yard pen for baby 
chtckjr, also pro- j 

v I ding protection 

from hot sun, wind 
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This Portable Lath House Helps the Gardener 


TOP VtEW 


ti 

FRONT 


5/1 d x 1 Vi 
SLATS 
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Portable Seal for Fisherman 
Utilizes Old Garden Hose 


THE SURVIVOR VOL 8 3^ 

V 0 PUL A ft M E C H A N I C S- 

March, 1904 

h-hiiing time coming floors 
Ffehlnjr tlnu* will soon Ik 1 hprp nml this 
Fpnr vow want to linvo some new find effect- 


** GARDEN HOSE 


ROPE 


Ivc methods nf rntclilnff fifth. Popular 
Merlin mica will tlwr1tn* different processes 
hi n Inter Issue, but will tell of the "jus 
Hitr” now iHH'inise It In especially adapted 
Tor early fishing. Fasten two jtjRft to a 
pfrrmR Hue about 30 feet long. Be mire 
tlmt each Jur Ip securely corked. To the 
Tong line attach n couple or more of short 
fish lines equipped with proper winkers and 
Nutted hooks. Tilts done* plnre the outfit 
In the wafer and watch It, ready to follow 
with ft row boat, or let It flout down fttrtuim 
attached to n line held In the hand. When 
one of the Jugs sinks or commences to bnh* 
Me. you can row out to the line and pull In 
the fish. On the Mississippi river dozens 
of jugs ure ofteu thus tied together and th« 
fkiwtrijiu follows them In a row boat un- 


bevoicU sections or discarded garden 
hose strong on a length of clothesline pro- 
vide a portable seat which is just the thing 
when fishing from the bank of a river or 
lake. Such a seat is quickly made and, if 
there is a sufficient amount of old garden 
hose available, a number of them also will 
come in handy for picnics. They will be 
welcome in the early part of the day when 
the ground is sill! damp. To make the scats, 
cut the hose sections to sLo and drill two 
holes through each of them. Then, string 
the clothesline through the holes and knot 
the ends to form a handle for the scab 


Popular Mechanics Dec* 1951 


wOO nr N MOUTHPIECE 


A UStJEH: 


EftiOOOM 


HOSE 


TIJSIMG 


Finding a belln'-VF; 1 <K* euraberROme in 
tarry mi Hikes, but wnnlhig u blower in nid 
him Li) ::tavl.infi ^Eiitipfirfis. one buy SMUt 
devised finis handy c 1ie3|>i?i-” A length at 
rubber We was fitted Fit nr* end with * 
short piece nf Vi -in- tubing and nl 

the other with fl wooden mouthpiece ns im- 
cHcnled in ilic detail. Mole fbal in using the 
blower, the camper need tint put Ins faee* 
near enough to the fire to be in danger ot 
bur ns front Hying spark?. 

Russell B Smith, Minneapolis, Minn, 
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SOLID ALCOHOL ( CANNED HEAT) 
Mr , Saxon a 

Thanks for the article on calcium 
(Vol. & I Mo. t ) ♦ The last two para- 
graphs talk about using calcium acetate 
to prepare solidified alcohol t commonly 
known as canned heat or Sterno. Calcium 
acetate is expensive but 1 have a pro- 
cess for making it cheaply. The only 
ingredients needed are calcium oxide 
{ CaO , also called quick lime) available 
at any building supply store,, and acet- 
ic acid from vinegar. To extract the 
vater from vinegar, put it in the free- 
Eer and remove the ice after it forms* 

You vill then have some pretty strong 
acetic acid, Nov take the acid and 
quicklime and mix together in a glass 
container in a 1 to 1 ratio* A white 
precipitate should form. This is filt- 
ered out and dried* After drying, it is 
ready for use as in the article {repro- 
duced belov) . The reason this vorks is 
fairly simple* Since acetic acid is al- 


cohol with an extra hydrogen atom tack- 
ed on, the oxygen in the quicklime 
picks it up. So a tradeoff occurs, cre- 
ating calcium acetate and water. 

By making use of a curious property 
of calcium acetate, the home experimenter 
CAn prepare a novel form of solid alcohol 
simitar to the jellied- substance often re- 
ferred to as ^canned heat. 1 ' The calcium 
acetate is made up as a saturated solu- 
tion by adding the chemical to water un- 
til the solution will dissolve no mure of 
the solid. One volume of this solution is 
added to nine [?arts of denatured, alcohol. 
Immediately t a grayish-white jeliyiike 
precipitate wilt he Formed, Reaching an 
almost solid fonditiom it will remain in 
the mmng heater eVen when the con- 
tainer is inverted. By cutting: around the 
sides with a knife, loosen the mass and 
place it un the flat tin top of a can nr 
bottle. Bring a lighted match near its 
upper surface and you will note that the 
jellied substance will burn with the color- 
less flame characteristic of alcohol. 



FLAT-IRON 
SUPPORTS L 


CO|L SPRING 


With this battery - 
driven tool you can make 
hammered ash trays,' 
coasters or other articles 
of soft metal hi only a 
fraction of the time usu- 
ally required to do the 
work by hand. The tool, 
which features easily in- 
terchangeable hammer 
heads and is inexpensive 
to construct, may be driv- 
en with a (5 -volt battery 
or by 110- vo it a.c. through 
a doorbell transformer. 

To build the unit, first 
obtain or turn a wooden 
spool, approximately 2 Vi. 
in. in diameter and 3 in. 
long, and drill a : /ifi-in, 
ho Je through the center* 

Wind about 15 layers of 
No. 16 enameled wire on 
the spool, covering its full 
length. Then, drill a Vi x 
2% -in. iron rod atone end 
to receive a length of fta-lm dowel* Drill 
and tap the other end for a small machine 
screw, the head of which lias been ground 
to shape for use os a hammer. The spool - 
and -rod assembly is supported between 
brackets which arc mounted in a hard- 
wood base as shown, A brass strip, which 
serves as the contact-breaker arm, is fas- 
tened to the base by a single bolt and nut. 
One of the wires from the coil is wrapped 
around the bolt and held in place with a 
thumb nut. The other wire from the coil 
is attached to a terminal bolt on the brass 


Electricafly Powered Peemng Hammer 

Saves Time When Embossing Mefal 

Popular Mechanics June 1951- 


contact 


iu MAPLE POWEL 


BRASS' SI RIP 


M AON 1:1 


b ASr 


HAMMER HEADS' 
TO BATTERY 


contact piece in a like manner. In opera- 
tion, the electrical current energizes the 
coil and causes the iron rod to be drawn 
upward. The dowel at the end of the rod 
pushes the breaker arm off the contact 
point, breaking the circuit This releases 
the rod from the magnetic grip, and the 
spring drives the hammer head against the 
work. At (he same instant, the brass strip 
drops back on the contact point, thus clos- 
ing the circuit and causing the sequence lo 
repeat, — K.. Morrow, Carrington, NtS.'iA 
Australia. 




Sola* bo* 


Re I lector: 
Covered with 
aluminum foil 


Zimbabwe, 


Outer box: 


insulation around inner box 

J" ||k Good for the earth 

III , H Free, renewable 
energy source 

13 Saves trees, fossil fuels 

B Keeps air clears 

sf 

B Food wont burn 

' jjjj 4B SI ow cooki ng preserve s 
J:|# > vitamins, flavor . 

^ Jga* 19 Safe tor krds 


02 hours 


vegetables, 


•= i 

cooker 


A S'llflif is Farmed by the Water Flfiivinj; 

l.!iroug i til< Cof):, Which Forces the Filter 

at the faucet and draws the n L r through 
the side tube by suction. which hi turn 
draws tlie air Sit a steady stream 
through the Wolff bottles. The tubes 
may be attached to a filter inserted in a 
filter bottle and littering; thus greatly 
facilitated. The connection to the fau- 
cet can be made, as shown in the de- 
tailed sketch, out of a long cork r by 
boring a bole large enough to fit the 
■faucet through the cork and another 
slanting bole, joining the central hole, 
on the side for a pipe or tuE>e. At the 
lower end of the cork a tube is also fit- 
ted, which may be drawn out to in- 
crease the suction. The inclined tube 
should lie slightly bent at the lower 
end. 

Exerciser for a Chained Dog 
Popular Mechanics 1915 

The exerciser consists oF a disk, 5 ft, 

’ Ei diameter, pivoted in the ground near 
the kennel. The dish revolves on a 
%yin. pin set m a post made of a 4 by 
4-in. piece of timber. The disk is made 
of_ common lumber fastened together 
with battens on the under side. Our 
dog seems to enjoy this kind of exer- 
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Laboratory Force Filter 

Popular Mechanics 1915 
The sketch represents a force filter 
which, is well adapted for use in small 
laboratories. The water is turned on 


How it works 

Simple insulated box 
with lid and glass 
window is placed facing 
the sun; can even be 
made o\ cardboard 


Sun is reflected 
on aluminum 
lining, heating ' 
up box 

Reflector 


Side toppers; 

Seal space : 
between W" < 
boxes^V^ 

Lpr- 

r P\ / 

"\\ /f< 

. |gji | y ' 

) 

S\ Erin 


thermometer 


Solar box 
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PEA FLOUR, A HKW FOODSTUFF. 


]\‘t Ilnur., with w hit'll ifac war depart- 
ment has rm'Mlfy been making experi- 
ments. will Iht pieced oil llie market in a 
short time for general use- Its qualities 
seen to commend it as a valuable new 
food product- The flour is lo he mixed 
with wheat Hour. It improves the quality 
of the bread, it is claimed, and causes it 
to remain soft and moist for a much longer 
Lime, 

The pea Hour, says [he American Miller, 
is prepared for ihr market fay cook in p the 
peas with steam, then roast inR lliem and 
fan ally powdering them by roller process. 
Jf is extremely nutritious and is Said lo 
contain two and one-half times as much 
of the substance that ffocs to make muscle 
and blood as does wheat Hour. Nearly 
per cent of the pea flour is starch and more 
Ilian 3 S per cent is flesh forming clement 
wiih practically no water. 

— - - — — - 

SUBMARINE BOAT. 

A patent -has hern granted a ftridge- 
port. Conn., man for a submarine boat 
ihr motive power being electricity carried 
in storage batteries. For travel on the 



bottom of the ocean he has provided 
wheels. When he comes to a nice *nioe*ih 
stretch of sand, by attaching J few trims 
of aea horses the batteries can he saied 

for bumpy places. 

. ■*-■* 

Cigars having [lie appearance ind flavor 
of the genuine Havana, article ire midr 
in Chicago OUl of American loharcu leaf 
through l fie aid of the "comm* reft I mi- 
crobe.” a bacteria discovered in real Ha- 
vana cigart, which is mw Iwrng nourished 
ondjeef tea anrl raised in Chicago 
■ 


Australia lias pr-npoftfonatrlT more 
churches than any oilier country, the num- 
ber being fhOIJt or arc rhurtfw* lo every 
TOO. 00(5 people FJngtind bai 1 4.4 churrbet 
to every 100,000 knd Russia 5$ to the same 
nnmlier. 
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riCKLE ton BEEF AND PORK. 

The following in wlint is filled the Pocoek Pickle for curing 
meat, and in considered by ihose who have followed its directions 
an modi superior to any other method ; wo venture to say that those 
who will make trial of it in packing down their meal, will acknow- 
ledge that the high eulugouins winch it 1ms received arc justly mer- 
ited* 

*i Xakc of water, four gallon^ the best kind of salt sis pounds, 
wdt jmter, lwi> ounce*, sugar, (or molasses) one and a half pounds ; 
boil these together, and skim oil' the acwm that may rise to 
the top i then flit it uwny K > cool. The meat being placed in the 
vtuuwl intended W hold it, pour the cold pickle on it till it id covered. 
If the meat m to k preserved for ft considerable lime, the pickle 
mint be boikd and skimed ones in two months, throwing in while 
boiling, two ounces of sugar mid liAlf * pound of Belt* IJda pickle 
in incomparable for curing liftman, tongues and hung -beef* When 
longues, ami htnkg beef are taken out of the pickle, they should be 
cleansed and hung up in a dry warm place* Those who prefer 
their un?*t palter, than these proportions will make it, caii add eight 
or mne povnd* of salt Ustead of si %* In hot weather, it is) necoHsa- 
ry f beha-p the meat jn pul into die pickle, to mb it well over with 
wtU, and Wl It tie. two or ihrce hours for the juices to run off* 

Another Pickle for corned beef * To six pounds of salt, two pounds 
brown sugar, and two notices salt petre, add rtix gallons of water % 
boil the whole till transparent, and when cold put it upon the meal 
which must have been sprinkled with salt a day or two previous* 

I have no doubt this 1830 recipe for potato 
cheese worked* Even so, I've never read of 
It anywhere else* Got If you should work it 
out and come up with an edible cheese pro- 
duct from milk and potatoes, 1 guarantee 
you'd be a millionaire. 

POTATO CHEESE. 

In Thuringia and part of SaTony, a kind of potato eheeic in made, 
which U very much sought after* The following is the recipe ; 
select good white potato, boil them, and when cold, peal ntid re- 
duce them to a pulp, wiih ti rmsp or mortar ; to five pounds of this 
pulp, whirh must be very uniform and homogenous, add a pint of sour 
milk, and the requisite portion of salt; knead the whole well, cover 
it, and let itremnin three or four days* according to the season ; — 
then knead it afresh and place the cheese in small baskets, when 
they will part with the impcntuoiifl moisture ; — dry them in the 
shade, and place them in layer* in large pots or tegs, where they 
may remain a fortnight. The older they are the purer they become. 

This cheese has the advantage of never engendering worms, and 
of being preserved for many years, provided it is kept in a dry place 
and in well closed vessels, 
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A Cup board -Do or Spice- Box Shelf 


To keep tiie spice boxes in ii bandy 
place where they would be together 
and not behind larger articles on Lite 



The Shelf win tlu 111 All the Spice Roses 4ik) 

Keep Tli cm Handy 

cupboard shelves 1 made n special 
spice- hox slid L ns show n, to hang on 
ihc inside of the cupboard door. 'Hie 
shelf swings out with the door ns it 
iipetis, and is made of two bracket ends 
to which a bottom hoard and front 
crosspiece is nailed. The si^e of the 
shelf and ils capacity arc only b ini ted 
bv the space on ibe door. 

flow TO MAKE A SUBSTANTIAL- FOttGK. 

Popular Mechanics July, 1902 

'Hit* funner or oilier person In ft remote 
place who wishes |o become hlfl own black- 
smith cun mnke a cheap And unhatfinlln] 
forgo In one liny. After the following 
method; 

Muki* a Rquure box of tf-Ju. bourtl, 2 ft, 
rm the titles, and rlaoe leg* of convenient 
li'iigt |] Imddv Hitt corn ere. Xnll ft aolld floor 
mi | hi' bottom of flic box, Jn t\ r 2dn. Iron 
pipe, 30 In, long, drill Jlbtn it a dozen Vk-tn- 
bnluH In n umnll ilivlft near the center. IbUA 
the pipe through Hung holcfl on! In two op- 
pmdlr shluu of Urn box. tenting It protrude 
2 In. on either able, If one end of tin 1 pipe 
1 a threaded. nurew It Into fim before lim- 
ning through (Hu box. 

Make enmrelu of Pori lnncl cement, one 
pari, Kiim! I hive pa eta, nml mix with 
enough wnlur In make It of the right mu- 
Klsiem-y. 'lump tin' concrete Inin the \wx 
ubovi' mnl below ihc pipe. leaving Ihc top 
nlcplng i own id till" hole* In the pipe, J'Ut 
ii heavy 4-tu. ring nrmiinl Hit* holes uml 
eemmit II Jn. A plug In the oilier end of 
the pipe allows tishetf 10 lie blown nil*, when 
neupsenry, 

The. fmi should lie about 6 1n + w*U\a and 
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Fastening a Porlc-Rind Strip 
to a Plug or Spoon Lure 

Ft SHRAM rn often add attractiveness to a 
plug or spoon !urc by attaching to It a strip 
of comm er dally bottled pork rind. To con- 
fer this so the plug or spoon will weave 
through the water Sn a natural way, wire in 
and solder a small fly-rod snap to the gang 
hook, The rind can then be attached by the 
43 nap. -Rob eat Pag e t a N r coi , n + 



JULY, UUit 



in. In din meter, with Iron or hard inn pie 
boxes And a 2 -In, pulley. Mount the fn si 
on tho Mime hoard that forma the bottom 
of the forge hnx t for right 1 1 y, A hood may 
be NiiHpunded over the health and connect- 
nt to flu* forge buck by n strip of sheet 
Iron. When Urn cement bun burdened* ft 
durable fireproof forge Is Hie result, A 
welding hciit ran he obtained In one minute 
with tldfl out fit.-— Contributed by Murnn 
Tombaugh, Strcator* III 
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Foreword 

The silk screen process is a recounted w»d 
accepted method of printing which may be 
quickly ant) easily mastered. The equipment, 
required is low in cost compared to other 
printing methods; much of El can lie made 
by anyone aide to handle ordinary hand tools. 
The silk screen process is widely used com- 
mercially to print small quantities which 
would require expensive plates in other 
methods of reproduction. It is especially a- 
dap table for printing on metal, masonite, 
and other difficult surfaces, and is very 
widely used for printing bottles and other 
containers, 

Artistic ability is not essentia! in silk 
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screen printing, Beginners will find it easy 
to master the process and produce excellent 
work. Ingenuity and originality will come 
as more experience is gained and as the silk 
screen printer becomes more conscious of 
other printing and lettering styles which 
arc adaptable to the job at band and to silk 
screen reproduction. 

This book presents the steps in silk screen 
printing. Illustrations are used to a max- 
imum extent, with only a minimum amount 
of reading necessary. It suggests the tools 
and equipment necessary and leads the be- 
ginner in his exploration of the field. 

Bilk screen printing is a rich field for 
the hobbyist seeking an area at once relax- 
ing and profitable. Artist and sign painters 
\vif] find it a useful addition to their services. 
Maun fad mors and other business men may 
find it useful in preparing si reamers, signs 
or directional devices. 

In the schools, silk screen printing offers 
a rich field. As a crafts activity, it proves 
immediaf c’iy interesting and absorbing to 
students. School events — plays, dances, 
football schedule posters — will give many 
op port tin. ii ies for group projects of several 
colors and in large sizu. 

■Jamks ETsPNiJEltC 

1 l 


L n&wtcv* f 

/ 1 

A First Experiment 

Silk screen printing is a stencil process, 
by which is meant the wUkholtfinff of colors 
from certain areas on a surface while the 
color h applied to other areas of the surface. 
Probably the most common form of stencil- 
ing is that by which words are stenciled on 
shipping crates. Fig. 1. The letters or num- 
bers arc cut out of thin, cardboard or metal. 
The sheet containing these cutouts is placed 
against the surface to be imprinted, and 
paint is brushed through the openings, Fig. 
2, Thus, the cut out parts form a stenciled 
imprint Early American furniture design 
was rich in this type of decoration, Fig. 3, 

A definite limitation in this method is the 
necessity of using "bridges" or "Lies" to hold 
the various pieces of a design together. It 
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fig. J. Type nf S+n-JiciT Image Ussd tin Packages 
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Fig, 2. Paint \t BruiFnicT Through Opening* 


will be noted m making is stencil of the letter 
fL 0'\ for instance, that the center portion of 
the letter would he completely detached if 
il were not for the bridges indicated by the 
arrows in F ifr d j r This a tend I would not be 
practical cf it became necessary to hold both 
pieces in [dace while the paint was applied. 
The basic secret of silk screen printing is 
found in the fabric, or silk. By stretching a 
piece of special silk tightly across a frame 
there is created a mesh through which pa i Tit 
will not flow of its own weight, but through 
which it can be forced with pressure, Fig. 5, 
Therefore, all that has to be done is to attach 
to the underside of this stretched ftilk, the 
various cut out pieces of the design. When 
I he paint is forced through the silk, it im- 



f-ig 3, fjirly American Sfen^il DccOftHen furnilurG 
Cn^ftsy. .Mr. 6 M/I- *•* Wowrf,. fct*lzk. Pv. 


Fig. 4, "BfUgci" or "Tic* " l-icld +hf! D fffign T^ge^her 

\ 2 

piints ouhj on those areas which are not 
covered by pieces of t lie design. This method 
eliminates the use of unsightly bridges which 
place a restriction on the design. 



Fig- 5. Fgrtfl ihif Pain! TlirOugh IB* Screen Wjih tB-t 
Squeegee 



FFg. b, Frame ift Pit 


The Ej< porlrinentcil Silk Screen 

As a first experiment it is suggested that 
the craftsman make a miniature frame out 
of cardboard, stretch it with silk, and use a 
small cardboard squeegee for forcing the 
paint through a simple monogram design, 
Fig, G. 

To do tills, purchase a half -yard of screen 
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Fi^, 7, Slflpfe +lie C * r d Fi-P 0 rd Slrip? 



Fig, 3, Fatl-Chfi She Sift 



Fi^. ?. Oftvei- She StapSe* 


silk or cotton la f feta of the type anti mesh 
si sc described in Chapter 3. The greater 
portion of this will be used later. Obtain a 
piece of heavy cardboard or binder's board, 
or if this is not available, glue together two 
sheets of cardboard and allow to dry over- 
flight under light pressure. Cut two card- 
board strips 3 inches tong and two strips 4 
incises long, all ' inch wide. Shape the etuis 
of the strips with a razor blade as shown in 
Fig. 7. fit the four strips together, and fasten 
across the corners with a stapling machine. 
This will result in a frame, 3J inches by 4 
inches. 

Cut a piece of silk 3-J inches by 4 inches. 
Using the stapling machine again, attach 
this piece of silk to the frame, stapling first 
mia end, then the other end; then the first 
side, then the last side, he sure life silk is 
stretched tight Jy and that the “ weave of 
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the material runs parallel to the edge of 
the frame. Fig, 8. Cut strips of. gummed 
paper tape the same dimensions as the frame 
and paste these over the staples, extending 

13 

a hot it ~k of an inch out onto the stretched 
silk, Fig, S. Cut a strip of cardboard 2 A 
inches by 1 inch to use as a squeegee. 

Experiment with a pencil and a sheet of 
graph paper until a desired combination of 
letters or a monogram is produced, not larger 
in total area than 14 inches by 24 inches, 
Fig, 10. When a monogram has been chosen, 
cut a piece of heavy, high-grade bond paper 
34 inches by 4 inches. Using carbon paper* 
transfer the chosen monogram onto the 
piece of bond paper, making sure that it 
is centered perfectly, Fig. 11. Now, using 
the corner of a razor blade and working 
on a hard surface (such as a sheet of glass), 
cut out the complete monogram, allowing 
the cut portions to remain in place, Fig. 12, 
When all cutting is complete place the screen 
frame over the stencil with the fabric side 
of the frame down. Place a heaping tea- 
spoonful of finger paint or water tempera 
paint (to which has been added about { 
part of thick laundry starch) , in the frame, 

Fig. 13. Run the cardboard squeegee once 
or twice across the silk as shown in Fig, 5. 
This will adhere the entire piece of bond 
paper to the underside of the screen. 

Using the cardboard squeegee, scoop out 
most of the paint and turn the frame over. 
Carefully* using the fingernail, lift away 
all portions of the stencil which are to be 
printed* Fig. 14. Turn the frame over again* 
fill the “well” with paint, and using the 
squeegee print the design or monogram on 
paper napkins, letterheads, etc. 

When the printing is completed, carefully 
clean the screen with a small piece of 



Fiq. 10 - Design +li c M <sa g g r -a m 




THE SURVIVOR VOL 8 


THE SURVIVOR VOL. 8 


H'£ Mi} nog 


Fig. |4 r Aflcr Adhering, Lifl Oui Hie Prinking Ar«at 

14 

cloth and writer. If any portions of the 
stencil become detached, clean them care- 
fully and save them for attaching again 
nt the next printing. This method does not 


Fig. ISA- Tim Complckc- St nil Kil 

CQUft* IK, £ Sm-Tffc C-n. 


produce a printing screen of permanent or 
durable value, but will serve for a quick and 
inexpensive method of experimenting with 
this craft. 

Finger paint which can be used in this 
experiment is now available in clear plastic 
tubes. Fig, 15- In combination with a tube 
of this paint, the pocket screen actually be- 
comes a portable screening set requiring 
very little space, it. can be taken on trips 
and it can be used for demonstrating silk 
screen printing to friends or groups. 


Additional Hints 

1. Heavy waxed paper or oiled stencil 
board such as that which is attached to 
duplicating machine stencils, will prove 
more durable than bond paper. 

2 . For longer printings the edges of the 
stencil can be attached to the screen 
edge with gummed paper strips, thus 
preventing pa i ait from seeping under 
the stencil. 

3. For printing cm fabrics, a fairly high 
degree of permanency can be obtained 
by mixing one tcaspoonful of egg white 


■< 


Lr> flying Pieces in Plice 


Plae-s Screen Over \ lie 


Pencil 
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with three leaspoonfuls of water tem- 
pera paint. Add a large dash of vinegar 
to this and stir thoroughly. After the 
printing has air dried, it must he heat- 
set with a warm iron for three minutes. 

The print is then washable in mild soap 
and warm water. 

4. An excellent kit or set known as the 
Gevie is now marketed through art sup- 
ply stores. Fig, 15a. This sot utilizes em- 
broidery hoops as the screen frame and 
comes with a piece of coarse silk and a 
piece of fine silk. The silk is held tightly 
by closing the embroidery hoops over it. 

The paper stencil method described in 
this chapter and in Chapter G is used 
with the coarse silk. The set contains six 
tubes of finger paint, a small rubber 
blade as a squeegee, pattern designs and 
full instructions. This technique brings 
silk screen printing down to its simplest 
level and yet retains the principles of 
the craft. This set has been used success- 
fully with .si x-v ear-o Id children. 

15 



/ f 


Silk Screen Printing 

As described in chapter one, the silk screen 
process is a stencil method of printing, lifting 
a fine porous fabric stretched tightly across 
a frame. The non -printing portions of the 
fabric arc blocked out and the ink or paint is 
forced through the screen with a rubber 
squeegee, on to the printing surface below. 

Silk screen is believed by some to be the 
oldest form of printing. The Chinese and 
Japanese used it many centuries ago by at- 
taching a cut out design to a thin web of 
hair and then painting through this stencil. 
The exact technique is not known but designs 
were produced which made it possible to 
eliminate the bridges, or ties, which nor- 
mally hold together isolated portions of a 
pattern. 

Fabrics 

Several fabrics arc satisfactory for silk 
screen printing. Organdy and taffeta are 
frequently used in beginning classes where 
cost is a factor. They also may be used in 
industry when a short run of a simple post er 
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is to be made. The best material, though, is a 
finely woven fabric called silk screen bolting 
cloth. This comes in widths of 40, 45, 50 and 
54 inches and may be purchased in any 
length desired. Three standard grades arc 
available; single X and double X are or- 
dinarily used ; triple X is employed where 
unusual durability is required. Silk screen 
bolting cloth is also classified according to 
mesh, with No. 1 the most coarse and No, 

25 the finest in weave. For general purposes, 
a medium fine No, 1.2 mesh, XX grade is 
the one moat used, 

Nylon, dacron* and more recently even 
wire mesh made of monel and phosphor 
bronze are also used. These are available in 
most of the regular mesh sizes. They are 
superior in tensile strength but are also 
more costly. 

Block-Out Materials 

There are also many kinds of block out 
materials. Paper, glue, shellac, lacquer, spe- 
cially prepared a how card color and various 
photographic emulsions arc in common use. 

For stencils requiring more sharpness and 
detail, a flint material is used. This film ma- 
terial Sft available from graphic arts supply 
houses under such trade names as Profilm, 
Nii-Film, Bln film, etc. Photographic films 
are also available for still finer, more de- 
tailed work and halftones. 

Use ond Importance 

Materials printed by the silk screen proc- 
ess are in everyday use. Department stores 
and factories use many signs and streamers 
which are reproduced by this process. Bev- 
erage bottles for milk and soft drinks arc 
other common Items which Eire silk screened, 
Directional devices on equipment and on 
toys; price tags; decals for glassware, ma- 
chinery, and trucks; greeting cards — these 
are but a few of the uses of silk screen 
printing. 

Advantages 

The silk screen process offers several ad- 
vantages, 

1. Color* Because of the density of the 
pigment, light colors, even white, can 
be solidly printed over dark surfaces. 

2. Low cost, A silk screen stencil can be 
prepared inexpensively, since it is es- 
sentially handwork. Perfect art work or 
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“copy 1 * is not required; minor correc- 
tions and changes cun be made easily 
as the stencil is cut. 

3. Versatility, Si lit screen prints on nearly 
any surface: paper, doth, cardboard, 
wood, metal, glass, leather, plastic, etc. 
Specially prepared water colors, oii 
colors, dyes, lacquers, glues, waterproof 

It 

poster colors, and enamels may be used 
to good advantage with the silk screen 
process. 

4, Flexible size* The only limil to (lm sire 
of the printing area is the size of the 
frame used, Very large stencils may be 
made, and conversely, very small pieces 
may be printer!. 

A Modern Industry 

Because .of model 1 1 1 advertising demands 
and the desirability of mass-producing post 
era, signs, flyers, etc., which have the ap- 
pearance of being individually hand-made, 
the industry has become a tremendous one. 
Many small print shops have added a screen 
division because it Is relatively inexpensive 
and simple to operate, and it enables the 
printer to give a more complete service. 
Chapter 16 gives an overview of this modern 
industry including recent advances into ma- 
chine printing, automatic printing and other 
large production methods, 

Stencil Methods 

Several methods of preparing stencils are 
in use, Since silk screen uses varied inks and 
is used for printing on many surfaces, it is 
necessary to select the type of stencil which 
will best do the job at hand. In selecting the 
type of stencil to be used it is necessary to 
consider the printing surface, the type of 
ink, the number to be printed and the copy 
to be reproduced. Six methods are commonly 
used commercially. 

I. Paper stencil method. This method is 
generally used for large areas with only 
a few words of copy. It is well suited for 
printing real estate signs on wood, metal 
or paper; the popular 2%” x 4T' r one 
sheet signs; and the billboard poster 
with an overall measurement of 104" x 
234" which is printed in sections. 

This method is not recommended for 
large quantity runs because ultimately 
the paper stencil becomes saturated with 


the printing pigment and often becomes 
detached. 

2 . Tusche and glue method. T use he is a 
form of wax suspended in water but not 
soluble in water when hardened. When 
use (I in combination with ordinary ani- 
mal glue, it provides a simple method 
for quick, knock-out show cards for 
stores, It is also used frequently to 
simulate a hand -pain ted appearance, 
particularly on fabrics. It reproduces 
dry brush, stipple and crayon drawing 
techniques. Liquid tusche, or lithog- 
raphers' crayon (which is tusche in 
solid form), may be used. 
o. Show card mixture method, for reverse 
printing. This method is used where 
speed is the primary object. It does not 
give as fine a result as the other meth- 
ods. The most common use is for inex- 
pensive show cards, window streamers, 
"bull's-eyes” or spots” *♦ 

* Th^iie nrf- .Hinjill wEniluw ptfUltPH, limIjv.II)- uH-ecj an Hiure- win- 
hI-owb, L,n file uLniljf i^mnery tuul (Imlle ^l-urw-. Thtf? ,a na Eln.niln.rd 
t til, pit pv Itie 1'cir.u the JcLc-ranii'liiif fnntui. 

4. Indirect photographic method. This 
method reproduces fine lettering, de- 
signs, and intricate drawing effects in 
both line and halftone. 

5. Direct photographic method. This meth- 
od also produces fine line work and 
intricate effects. It has certain advan- 
tages over the indirect method because 
a light-sensitive emulsion is coated di- 
rectly onto the entire screen, thus elim- 
inating the necessity for adhering a film 
stencil or blocking out marginal areas, 

6. Lacquer film s tend l method. This meth- 
od is used for work demanding neatness 
and precision. It gives clean-cut edges 
to lettering and art work. 

Most jobs can be reproduced with one 
method; however, there are jobs for which 
Et is advisable to use a combination of two 
methods, usually the photographic and the 
lacquer film stencil. Such combinations are a 
matter of Judgment and require experience 
with all methods to decide whether combin- 
ing methods is most suitable. The lacquer 
film stencil Is most generally used, 
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Ch<e*r> t-er 5 

Making Your Own 
Equipment 


These directions may be followed to build 
a unit of any desired size. If the frame is to 
be more than 12" x 18", its members should 
be somewhat larger than Y r x 2". The si'/.e 
of the frame will also determine the sise of 
the squeegee to be made. 

Tools and Materials 

White pine lumber, V' x 2" , kiln dried and 
free from knots. About twelve or fifteen 
lineal feet will be needed for individual 
frames and drying racks. 

Hack Raw, Fig, 16, 

Carpet tacks, to fasten fabric to the frame. 
These are now available in solid copper or 
solid aluminum. Either kind is superior to 
the steel variety because steel will rust. The 
fabric may be attached by using a stapling 
gun as shown in Fig, 17. 



fig, \ (f r Bacl SaW 



*Yoae£W FKXMG 1 

/ijwx Sti-K 

Fig. IT, Fif+tn the StrsickHid Silk Wi th Staples. of Tacks 
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work are shown in Fig. 18, 

Hammer, used to tack fabric to frame. 

Silk- screen- baiting cloth. No, 12XX, About 
one yard will he enough to begin work. Or- 
gandy or taffeta may be substituted, but the 
silk is most practical for posters, displays, 
show cards, etc. 

Oval head screws, to attach hinges to 
frame and base. 

Screw driver. 

Sandpaper , Ho, 000. 

Loose pin butt hinges. Figs, It) and 19 A, 

One pair will be needed for each frame to be 



Fig. I Looifl Pin Euil Hinge 



Fig. 2 ft. Singly Edge Rai-Of 61 idi 



Fig. j? ! , Wjoa tl* in I Dewing Biiard or table Tnpi' 


Cleat ft, to join corners of the frame* Two 
types of cleats in common use in stlk screen 


made. Note tbal the halves are designated 
as male and female. 
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R - Ruthof Blade H - &lp H a n d p e W - Wood Housing 



FUg. 23 , Pieces for Screen P^arTu? 


Single edge razor hfa.de t Fite. 20, to trim 
excess silk from frame. 

Wooden base, to which to a Uadi printing 
frame, Fig. 21. This may be a drawing board, 
(D), of the frame may be hinged to a wooden 
table top (T), 

Squeegee, Fig. 22, consisting of a rubber 
blade sandwiched into a wooden housing. 

Shellac, one pint, either brown or white 
shellac. U will be used to coat the inside and 
outside taped edges of the scree n frame, 

Stiff paint brush, -i” b 1” wide, to apply 
shellac to frame, 

Glue, is used in the making of a stencil as 
well as in making the screen unit. A pint 
should be sufficient. 

Bowl or can, large enough to mix the 
"glue solution” (See Fig. 35), about one 
pint capacity. 

Sponge, to moisten the gummed tape with 
the glue solution. 

Gum wed tape, 2 r> width t to seal inside and 
outside edges of screen and frame, making 
it water tight and leak proof. 

Making the Frame 
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The frame needs to be rigid in order to 
support the tightly stretched cloth and the 
paint Miter Joints may bo made and fas- 
tened with the cleats, two on the top and 
two on the bottom. Butt joints may be fas- 
tened in the same way. The corners may 
be reinforced with angle irons on the side 
or with “L” irons on top, Remember that 
the larger the frame, the stronger it will 
need to be, 

1. Cut the lumber to the required she, 

Fig. 23, 


QOVETfffL JQtAfT U?P JO/^T JWfflE JQWT 


Burr joint Burrj&xr Em tmitfPJmr 
Fig. 24, Types ol Joinlj 
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2. Join one long piece and one short piece 
at a right angle. Use a miter or butt 
joint or one of the joints shown in Fig, 
£4* Fasten the pieces together with 
cleats, Fig. 2fi. 

3. Use angle irons to make the frame rigid. 
Place them on the outside of the corners 
and fasten with screws, Fig. 26. If pre- 
ferred, corner irons may be used as 
shown in Fig. 27. 

4. Sand the front and rear edges of the 
frame so that they are smooth and 
slightly rounded, Fig, 28, This will keep 
the frame from tearing the silk fabric. 

Stretching the Silk and Tacking !f to the 
Frame 

Cut the piece of silk somewhat larger than 
the frame, in order to insure it being 
stretched tightly when applied. Remember 
also to allow enough silk for “paint reser- 
voir” purposes. Fig. 2d shows the relation- 
ship of screen area to size of card “Rent” 
to be printed. Note the excess space areas 
of 2” top and bottom and 4” on each side 
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which constitute the five rage areas allowed 
for the "paint reservoir,” For Lest results 
in printing, the s-iik should be drum tight 
across the Frame. 

Fold a strip of silk lengthwise and tack 
it on the frame, as shown in Fig. 30. 
This strip acts aa a cushion and pre- 
vents the stretched silk from tearing 
when it is tacked to the frame. There 
should be at least two thicknesses of 
silk in the pad. Tack such a strip on all 
four sides of the frame. 
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Fig. 3Ji TftcV Silk <it Opffoslln End 


2. Tack the sheet of silk at one corner 
of the frame. Stretch the silk along: one 
of the short sides and tack it, Fig. 31, 

3. At the opposite end of the frame, pull 
the silk tight m the center. Tack the 
center, he mg sure that the weave of the 
shk Is parallel to the aides of the frame. 
Pull and tack the a ilk as shown in Fig, 
32, 

4. Tack along one of the long sides of the 
frame, using the same procedure as in 
step 3. Place the first tack in the center 
of the side, then tack and stretch the 
silk to the ends, Fig. 33, 

r>. Tack along the edge in the same man- 
ner, Fig, 34. The silk should be stretched 
tightly on the frame and there should 
be no wrinkles. Trim the excess silk 
from the edges with a rastor blade, 

6, To further protect the tacked edges 
of the silk, the surface of the frame b 
taped, Fig. 3!>„ Use the "glue solution” 
of one part glue and three parts water 
to moisten the gummed tape. Tape the 
edges of the frame as shown, overlap- 
ping t of an inch to \ inch of the silk 
mesh. 



Fig. 33, Tack Silk Ont $U* 
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7, Turn the screen, basin side up. Fold the 
tape in half lengthwise and apply it to 
the inside of the frame, Fig. 3(5. One 
half of the strip should be on the frame 
and one-half on the stretched silk. Small 
pieces of gummed tape should be at- 
tached to the corners of the frame to 
prevent possible leakage through the 
joints, 

3, Allow the taped parts of the screen to 
dry for several hours. Apply a coat of 
shellac to all of the taped areas inside 
and outside the screen. Lot the shellac 
extend about one-fourth of an inch past 
the tape onto the silk screen, Fig. 37, 

Attaching the Frame to the Base 
The base is used as a support for the 
frame. Any flat wood surface which is larger 
than the frame will be satisfactory. Drawing 
hoards are commonly used. In many cases 
the frame is attached directly to the table top. 
Another important use of the base is to lo- 
cate the sheets to be printed, so that suc- 
cessive colors will be applied in the proper 
positions. Strips of paper, cardboard, metal, 
celluloid or plastic may be fastened to the 
base with glue or tacks. These strips are 
called register guides. It is usually best to 
use three guides, although many times two 
are sufficient. The guides should not be 
thicker than the piece to be printed. Figs. 
3S and 43 respectively show paper and card- 
board guides in position. 



Fig. 34. Ti^k Silk Al^n^ Q+hpr Sldfl 


The frame must be hinged so that it can 
he lifted to remove a printed sheet and in- 
sert a fresh one. There arc several ways 
in which this can be accomplished: 
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2. The frame may be hinged to a back 
bar of the same height and approx- 
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imately the same length as the frame, 
Fig. 40. The back bar is attached to 
the base with screws or nails. Note 
that the binges must be placed with 
the pin between the back bar and the 
frame* Fig, 40. 

Fig. 41 shows a back bar which is at- 
tached to the base with wing nuts. A bar 
of this type may be raised or lowered 
so that it is exactly the same height as 
the frame. Tho height should he ad- 
justed with a piece of the material to 
he printed inserted beneath the fiame. 


The frame may bo hinged directly to 
the base as in Fig. SE>. Note that one 
set of hinges has the male part attached 
to llie base while the other set has this 
female part In that position.. This ar- 
rangement gives more stability to the 
hinging, lie sure to use loose-pin butt 
hinges so that the frame can be re- 
moved without removing the oval head 
screws. 
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Supporting the Frame 
The screen frame must be kept away 
from the printing surface while a fresh 
piece of printing stock is being inserted, 
and also while the guides are being placed 
in position. There are at. least three sin) pie 
methods of supporting the frame in a raised 
position, 

1. The simplest and most common method 
is to attach a drop stick about 10” to 
12” long to the side of the frame. Fig, 
42. It should be attached in such a man- 
ner that it swings loosely and will drop 
into position when the frame is raised. 
Such a strip of wood is frequently 
called a leg standi 

2, When a long run is to be made, an ax* 
range ment such as shown in Fig. 43 
may be practical A supporting frame 
is attached to the edge of the table, the 
screen frame is hinged directly to the 
table and held up sway from the print- 
ing surface by means of the door spring 
attached at the right side. This type 
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3. Another method that is often used for 
long runs is illustrated in Fig. 44. The 
iron straps are attached to the ends of 
the frame and the weights placed in 
such a position that they hold the screen 
away from the base. The screen can be 
brought flat against the table by a 
slight pull from the operator. 

Caution must be exercised in the use 
of the last two devices to keep the frame 
from being tilted to an angle which will 
permit the paint to run over the back 
edge of the frame. 

Additional Hints 

After the frame is completed and some 
experience in silk screen printing is gained, 
the individual operator may wish to add 
some extras to his equipment. Some of the 
most practical helps the author has seen are 
the following, which are illustrated in the 
complete screen set up. Fig, 45. 

A long vail or dowel pin attached to each 
side of the squeegee enables the operator to 
rest the squeegee on forked props at the aide 
of the frame. This prevents the squeegee 
housing from getting into the paint. 

A metal handle attached to the front of the 
frame makes it much easier to raise and 
lower the frame and reduces the possibility 
of moving it to one side while raising it. 

A table top of i\" wallboard or masonite 
is perfectly smooth and flat, making an ideal 
printing surface. The board may be nailed or 
glued to the table. 

Other fabrics . .Silk screen fabrics are now 
available in nylon, dacron and wire meshes 
of phosphor bronze, monel metal and stain- 
less steel 'They are more costly but all have 
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greater tensile strength than pure silk or 
cotton. Nylon is not generally recommended 
for hand cut stencils, but rather for direct 
photographic techniques (covered in a later 
chapter of this hook). Dacron Is highly rec- 
ommended for any technique, and dm? to its 
immunity to atmospheric changes, it is ex- 
cellently suited for multicolor printing in 
close register. H remains virtually unaffec- 
ted by ail solvents, including caustic soda. 
The wire meshes may be used with any type 
stencil and have greater tensile strength 
than nylon or dacron, A word of caution 
when using any of these materials t since 
none of them shrink, it is of even greater 
importance that they be stretched tightly 
on the frame. Normally silk or cotton will 
"take up” a little after being moistened. 

t? 55 

4 - 

Additional Equipment 

The Squeegee 

The squeegee is used to push the paint 
across the silk screen and through the open 
meshes onto the printing surface beneath. 
The squeegee consists of three parts; a rub- 
ber blade, a wood housing and a grip handle. 
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Squeegees may be purchased at graphic arts 
supply stores, or they may be made easily 
and with little expense. 

Rubber Blade 

The rubber blade is a strip of rubber belt- 
ing about 2i inches wide and f[ of an inch 
thick, Fig. 46. If a squeegee is being selected 
or made for a particular job, the blade 
should be about 2 inches longer than the 
width of the stenciled area of the screen. 
Conversely, it should be shorter than the 
width of the screen frame to allow for easy 
manipulation. 

After it is used for some time, the rubber 
blade may become rounded from wear. Fig, 

47. It should be kept square and sharp at 
the edges, A rounded blade may be sharp- 
ened by scraping It on a sandpaper block ns 
shown in Fig, 48, 

Wood Housing 

The housing is a device for gripping the 
rubber blade securely and holding it so that 
it will not bend, Fig, 49, The housing may 



Fig. Rubtirr Eladrc 


be a single piece of wood as shown in Fig. 
50, or it may be easier to sandwich the rub- 
ber blade between two flat pieces of wood. 
The housing should he recessed sufficiently 



Fig. 47, (Made fto-undfld frpm Wear 
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Fig. 49, RuLhfetr Bl-ide- In-serfed ir* WnaJ Hau*tng 
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deep to accommodate about one-half U> three- 
fourths the width of the blade. The rubber 
blade may be held in place with glue plus 
flat head screws driven through the lower 
part of the housing (See Fig. 52).. Care 
should bo exercised in cutting the recess 
that it is not made so wide that the blade 
will not be held tightly. 





Fio, SO. Shiipes, of Housing; 
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F]g. 53. Lis a o{ 5q ucc^c? 

Grip Handle 

Handles similar to that shown in Fig. 51 
may be purchased at supply stores or a han- 
dle may be made of wood and joined to the 
housing. Fig. 52 shows the construction of 
a one-handed squeegee, in this instance the 
blade is held in place with screws. It is 
necessary to avoid tightening the screws so 
much that the housing is broken. 

Using tii? Squeegee 

The squeegee should be held at an angle 
with the screen and moved in the direction 
of inclination. Moving it while it is held at 
an angle forces the paint through the screen 
with the sharp edge of the rubber blade. 
If the blade becomes rounded it will take 
more pressure to force the paint through the 
mesh of the screen. Fig. 53 shows the correct 



F3g. 54. Ihc6 Fleet Uitf 
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use of a one-handed squeegee* 

Caution : Never hold the squeegee in a 
vertical position as in Fig* 54* It is quite apt 
to smear the printed copy and is more likely 
to damage the stencil since heavier pressure 
must he used. 

Where the length of the squeegee must be 
more than twenty inches, the two-handed 
squeegee is favored* IL should be held as 
shown in Fig* 55 and drawn toward the op- 
erator, Remember to keep the squeegee in- 
clined toward the direction of motion, so 

27 


that the sharp edge of the blade will force 
the paint through the screen. Handles may 
be attached to a long squeegee as in Fig, 55. 
If the blade is more than thirty inches long, 
good results can be insured by having two 
persons manipulate the squeegee, one on 
each side of the frame. The two pull the 
squeegee across the screen slowly and in 
unison. 

Most squeegee blades are available in soft, 
medium and hard rubber. Special blades are 
available for use with lacquer and vinyl 
plastic pigments. For printing on textiles, 
where too heavy a deposit of paint is usually 
not desirable, a special blade and handle are 
available, in which combination the blade 
does not protrude as far as it does 
for general printing, Blades are also avail- 
able in synthetic rubber, Some textile 
printers prefer using a special squeegee 
made of birch or some other hardwood with 
a carefully finished and sanded edge. 

Drying Racks 

Silk screen paint requires a little time to 
dry thoroughly* The time required depends 
upon the surface of the materia! printed, 
tiie thickness of the paint layer, and the 
climatic conditions. Usually silk screen paint 
deposited rather lightly on paper or card- 
board will dry in one-half hour; a heavy 
deposit on metal may require as much as 
twenty-four hours. 

Wet sheds cannot be stacked one upon 
another without offsetting ; (.hat is, the paint 
comes off on the back of the sheets in the 
pile. For that reason, the individual prints 
must be kept from touching other prints 
while they dry. For abort runs of fifty or 
so * the printed pieces may be placed on 
tables, chairs or even on the floor. Longer 
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runs require a more convenient place and 
one that does not require so much area. 

One easy method for prints on paper or 
cardboard is to suspend them on a wire line 
with paper clips, Fig. 57. The wood rack 
shown in Fig. 58 can he combined with other 
similar racks to provide a flexible storage 
rack, one that can be adjusted to various 
si 285 of prints, Such a wood rack can be 
easily made from pine strips about i- inch 
by 2 inches in cross section. Cross pieces 
may be about 30 inches long, with the 



PULL PULL 



Fig. S4. PlflisfnrrO id Handles Two- Hand ad Squasgsa 



Fig.. &7. Simple Drying A r r -a ii g.-a iYi a P h 
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length of the nick any desired dimension. 
A rack 70 indies long it* not uncommon. 

Figs. -GO, GO, Gl, G2 show racks which 
are used in professional ft hops. The low rol- 
ling platforms are very practical, since the 
prints may be loaded on a truck as they are 
made, then moved to another location to dry. 





Infra-red heat may also he utilized to 
speed up the drying process, A single lamp 
fitted into a goose-neck desk fixture. Fig. 
G‘&, usually proves satisfactory for home 
or school use. Fig, (34 illustrates an indus- 
trial drying unit through which the printed 
pieces pass at drying temperatures. 



F i eg. b 2 . RacK( in WhFch Cards Arc- SEoreJ 
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Special Jigs 

It is sometimes necessary to print on a 
surface which is higher than the thickness 
of the paper or card stock, such as on a 
wooden toy or the side of a box. To do 
this, the backhnr, illustrated in Fig. 41, is 
raised to the same height as the object to 
be printed, by using various thicknesses of 
wood and cardboard strips in combination, 
The bolts on which the wing nuts are fas- 
tened will have to be replaced by longer ones 
to accommodate the greater height 

A jig is then constructed from wood and 
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Pig. 64. An fndus-triaj Drying Unit 

Cdiurf«-sj\ Faifatlu Pruned Sfe-EJ Cor.D. 


cardboard strips and fastened to the base- 
board in such a way that the object to be 
printed can he placed into it, Fig, Go. If 
the jig does Tint extend, on the baseboard, 
beyond the three unhinged sides of the 
frame, so that it will support the frame, 
then additional build-ups of wood and card- 
board should be fastened to (he baseboard 
so that, the edges of the frame rest upon 
them. 



Fig. 65 . &iih)F-Up Jig F at Printing a Edit 
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Colors and Color Mixing 

Silk screen oil process paints, enamels 
and lacquers are each especially ground and 
mixed for the various types of silk screen 
work. They are sold under trade names 
by sign and graphic arts supply stores and 
usually by arts and crafts shops. r l hese 
colors have the right brilliance and cover- 
ing capacity and do not require extensive 
mixing, The colors are available for either 
indoor use or for outdoor exposure. 


y ter y 


Silk screen colors are usually in paste 
form, Before they can be used, they must 
be thinned to the proper consistency. The 
paint should be thinned until it is about the 
consistency of molasses. Stir welt and break 
up all lumps. If the Jumps remain in spite 
of continued mixing, the mixture should 
lie strained through cheesecloth to remove 
them. The materials necessary to mix a 
batcls of oil process color properly are: 

Color. For most silk screen needs this 
usually has an oil base, and when purchased 
is in a paste form. It has been ground to 
a fine consistency and is combined with a 
quick drying medium. 

Solvent thinner or reducer. This is usu- 
ally a form of mineral spirit and is used 
to thin the paint to proper consistency. In 
a 3i emergency it is permissible to use gaso- 
line, turpentine or kerosene. For general 
use, though, gasoline and turpentine evap- 
orate too quickly. Gasoline is also danger- 
ous to use white turpentine is expensive. 

For thinning silk screen colors, it is gen- 
erally best to use the thinner or reducer 
recommended by the manufacturer of the 
color being used. 

Mixing or ref order varnish. This is added 
to reduce the paint consistency, slow up 



Fig. 66. MaIojiaU for MlixJng a Bjitd^ of Q!3 P i n I - 
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the drying* bind the color and prevent the 
paint from clogging' the screen* Fig. 66, 
Ah out one tablespoon to one pint of color 
is sufficient 

Extender base, This is added to increase 
the volume of the color, Fig, 6H, There are 
two types of extender: regular anti trans- 
parent. The regular extender looks anti feels 
like putty and does not change the value 
of the color* It is used for economy * usu- 
ally about 20% by volume being added. 
The transparent extender resembles vas- 
eline in color and consistency, It is used 
when one color Is to be overprinted* result- 
ing in a third color. It reduces the opacity 
of paint and allows the color beneath to show 
through. For example, a transparent yellow 
printed over red will give orange. When 
using transparent colors, the darker color 
is printed first. 

Mixing the Colors 

Fig. (17 shows the general proportions by 
volume of ingredients used, 

1. Remove some of the paste from the can 
with a dean mixing stick and place it in 
a clean container. Since excess paint can 
lie saved and used on another job, be 
sure to get a sufficient amount, 

2. Add the proper reducer or solvent. 
About half as much reducer as paste is 
about the right proportion. 


3. Stir the reducer and the paste until they 
are well mixed. The consistency should 
be about like molasses — if too thick 
add more reducer. Tf too thin add more 
color paste and stir, 

4. Add the mixing or retarder varnish, 
using the proportion of one tablespoon- 
ful of varnish to one pint of coior. In an 
emergency, linseed oil may he used* or 
a mixture of linseed oil and kerosene. 

5. Last, add the extender base, either reg- 
ular or transparent, depending on the 
type of job, About 20% by volume is 
usually used, 

Identificalion of Colors 

A great deal of confusion exists concern- 
ing colors and color mixing, and there are 
times when the craftsman has a feeling that 
any color can be given almost any Identifica- 
tion, 

The important thing for the craftsman to 
keep in mind in all explorations into the 
study of color is that there are three primary 
(or basic) colors. Where these are obtained, 
how they are made, or why they are that 
color are studies for advanced research 
workers. These primary colors are red, yel- 
low and blue. By mixing equal parts of any 
two of these colors* the secondary colors are 
produced. Thus* by mixing equal parts of red 
and yellow* orange is produced. Equal parts 
of yellow and blue produce green. Equal 
parts of red and blue produce violet. There- 
fore, orange, green and violet are the sec- 
ondary colors. For the beginner, it is best to 
always call a red a red, an orange an orange, 
etc,, regardless of whether it is lighter or 
darker than others which can be found. This 
holds true for all of the primary and second- 
ary colors: red, orange, yellow, green, blue 
and violet. Fig, 68 represents these colors in 
chart form. To use the chart run the finger 
across the top line until the first color being 
used is reached. Then run the finger down 
the column until it is opposite the color on 
the left representing the second color being 
mixed. The box in which the finger rests 
will be the color resulting when equal parts 
of each arc mixed together. 
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A tint of a color is pi’fuluced by adding 
pu re white to any one of the six colors men- 
tioned. Thus, white added to red will produce 
•pink, a color which most will recognize. A 
scientist will tell you that the vahw has been 
increased by the addition of white. In other 
words, more Mg Id' is re flee ted bach to the 
eyes thus creating an appearance of bright- 
ness, A shade of a color is produced by add- 
ing absolute black to any one of the colors, 
Thus, black added to blue will result in mvy 

blue a color most should be able to re cog- 
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nine. Here again a scientist will explain that 
the value has been decreased by adding 
blank; less light is reflected from the color 
back to the eyes and the color gives the im- 
pression of being darker. 

The chart in Fig. 68 also includes white 
and black. However, 1” these columns some 
colors are given names which may be other- 
wise indicated by other authors. It is as- 
sumed that the names given to these colors 
will be generally recognized* All other com- 


binations have been omitted. 

The tertiary (or third order) colors are 
produced by mixing equal parts of any two 
secondary colors. It is readily seen that this 
is the same as mixing unequal parts of any 
two primary colors* Thus, if green and 

orange are mixed in equal parts the resulting 
color will be brown. Since green contains 
equal parts of blue and yellow, the orange 
contains equal parts of yellow and red, then 
brown actually contains unequal parts of the 
primary colors of rod, yellow and blue. The 
addition of white to any one of these colors 
will produce tints of that color, and the addi- 
tion of black will produce shades of that 
color. Hence, it is easily seen that almost 
unlimited ranges of colors are possible to 
the craftsman using a supply of red, yellow, 
blue, white and black. 

Only brown has been listed in the chart 
because all other combinations seem to pro- 
duce colors which the craftsman is better 
off identifying for himself. 
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Other Pigments 

Coinliiet'CUil water soluble textile paints. 
Several manufacturer a have placet! these on 
the market. They are thinned with water and 
the equipment may be washed clean with 
water. However, when the paints have dried 
and they are heat set, they are fully wash- 
able. 

Non -heat-setting textile paint. A big boon 
to the home craftsman, this textile pigment is 
thermo-setting in air under ordinary drying 
conditions and requires no special heat- 
setting or curing. 

Sizing and priming pigments. These are 
available for priming galvanized steel and 
other metals prior to screening with enamels 
for outdoor use. 

Metallic pigments. Gold, silver, aluminum 
and other metallic pigments are available 
for mixing with clear extenders to produce 
metallic colors. 

Da-gh. These popular colors, which have 
such a high reflective quality that they ap- 
pear to glow in ordinary daylight, are now 
available to the home and school craftsman. 
They are not to be confused with . . . 

Phosphorescent pigments. These are chem- 
ical mixtures, reputedly safe and non-toxic, 
which actually glow in the dark after ab- 
sorbing light. 

Adhesives. Adhesives of all kinds are 
available for use in flocking (the application 
of a powdered felt finish), in making decal- 
comanias (transfer and slide-off designs on 
paper), etc. 

Vinyl plastic. These pigments are espe- 
cially designed for application to sheet 
plastic such as used for shower curtains, 
table cloths, raincoats, aprons, etc. 

Water tempera. Several commercial ex- 
tenders are available which can be added 
to ordinary water tempera paints to give 
them the body and consistency needed for 
screening, This is especially valuable in 
schools where tempera used for various 
other techniques can be mixed to order for 
screening jobs. These colors are not water- 
proof or wash proof but are recommended 
for posters, greeting cards and the like. 
Powdered tempera* Under the trade name 
of Alpha co lor, finely-ground, powdered tem- 
pera is available which can be mixed with a 
whole series of various vehicles and extend- 
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era to satisfy almost every need* The dry tem- 
pera h mixed with Textile Liquid for screen- 
ing on textiles. For an all-purpose screening 
paint the dry tempera is added to a special 
extender called Oraftmix, Fig. GO. This mix- 
ture has the decided advantage of being sol- 
uble i.n water and absolutely not clogging the 
screen while operating. Many water soluble 
mixtures do clog quite rapidly because of the 
glue or egg albumin content. Craftmix is 
iron-toxic and will not dry In storage. It is 
a bo odorless. It can be heat-set for perma- 
nency for color fast printing on textiles. 

Finger paint. Most good quality finger 
paints may be screened without the addition 



Fig. bit. Dry PEgmr n+i, Liquid, emd Eiftflnd'Hjr 

Coaricif, C-S, 



FEg. 70 . -Finger PflifiJl Are Suitably For Screening 

if"; ;-| m , r f cry _ K4itt&i\ 6 1 fadit-y C<5 

of special exl fenders because their consist- 
ency is correct, Fig. 7b, These are all water 
soluble. 

Other water soluble paints. Many good 
brands of ready-mixed, water soluble screen 
paints are available to the craftsman, They 
are specially ground and mixed for screen- 
ing and require just water for additional 
thinning. Aqtta-Procf.se silk screen colors, 
discussed in connection with direct photo- 
graphic screening in Chapter 11 Is one such 
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Fig, 70A„ A Priniin^ KlF 

Co-jrfaiy, 


product, Nit-Media, which produces an all- 
purpose dry powder paint, also manufactures 
a water base, ready-mixed textile paint. 
Hands and equipment can be cleaned with 
water yet the paint becomes wash fast and 
colorfast when heat- set in the usual manner. 
This product- is available in small jars for 
home or school use and h also available in 
complete kit form, Fig. 70a. The kit contains 
a small, rent ly- made screen frame, stretching 
fabric, squeegee, design ideas and a full set 
of the ready-mixed colors. 

It is difficult to underestimate the value 
of water soluble paints and pigments to the 
home craftsman and for school use, espe- 
cially when they can be used for work re- 
quiring color fastness in laundering and dry 
cleaning. Water is used for thinning, water 
is used for cleaning all equipment, and water 
is used for cleaning the hands and accidental 
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squeegee, while the rest of the paper acts as 
a b lock-out medium. 

The paper stencil is best for work involv- 
ing simple designs or lettering on large areas. 

S tore circulars, card signs (in quantities up 
to 200), real estate signs, display panels, 
outdoor posters (up to 24 sheet size), stream- 
ers, flags, banners and pennants are some 
of the most popular uses of the paper stencil 
method. The paper used for the stencils is 
not expensive and the stencils are easy to 
prepare. Fig. 7E shows various samples of 
poster work which arc adaptable to the 
paper stencil method. 

Materials and Tools 

Besides the regular screen unit and paint, 
the following will be needed: 

Bottil paper. This should be a thin, trans- 
parent grade, so that the design may be 
viewed through it without difficulty. Ty tin- 
pan paper used by printers is excellent for 
stencils. The paper used to back a dupli- 
cating machine stencil is a variety of this 
tympan paper. There is also a commercial 
product available, made specifically for this 
purpose. It is a heavy, tough paper, thor- 
oughly waxed with a hard wax, and trans- 
parent. 




smudges. They are also virtually odorless 
and all are non- combustible, 

A few moments spent looking through the rj 
pages of a screen processing supply catalog 
or a general arts and crafts catalog will as- 
sure the craftsman that pigments for any 
and all purposes are available. 
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L 6 

The Paper Stencil Method 



Vivltaijf: 




The paper stencil is one of the most simple 
of all silk screen methods. A paper mask is 
fastened to the silk screen and those areas 
which are to print are trace-cut. The paint 
or color is forced through these as’eas by the 



- 
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fig 71 . Samplflt of fe-per S^raan Panting 
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fig. 72. Slencil Krvifr? 



Fig. lA . Kerusflfin-Mcli.lene.d Papar Is Tranjluetut 


Stencil knife. This v* _ i 1 I be used to trace- 
cut the lettering or design on the bond paper, 
Fig. 72, 

Cellophane or masking tape , These are ad- 
hesive tapes requiring no moistening* Tape 
will be used to fasten the stencil paper over 
the original and also to the screen. 

Kerosene. This will be used to clean the 
screen when the printing Is finished. It is in- 
expensive, easy to obtain, and does a good 
job. 

Cloth* This will be soaked in the kerosene 
and used to clean the screen. 

Procedure 

1. Place the copy to be reproduced directly 
under the screen, Fig. 73. Register it as 
shown. 

2, Cover the original with bond or kraft 
paper and tape it at the corners to hold 
it securely in place, Fig. 74. Wipe the 
surface of the paper with a cloth soaked 
in kerosene* This makes the paper trans- 
lucent, so you can see the original 
through the paper. 

Note: When the commercial waxed 
paper is used, this last process is not 
required. 

& Trace-cut the lettering with the stencil 
knife. Follow the edge of the lettering 
or design carefully, for any mistakes 
will be reproduced. Fig. 75, Allow the 
letters to remain in place after the paper 
is cut through. 
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<1, Lift the tape from the corners of the 
paper. Be sure that the paper lions not 
move out of register with the original 
copy, Fig, 76, 

5, Lower the screen frame, add heavy 
paint and pass the squeegee across the 
screen. The paint acts as the adhering 
agent for the paper stencil, Fig. 77. 

6, Carefully lift out the letters, or the parts 
of the design that are to. print, Fig. 78, 

7, Place a blank card in proper position for 
printing, Fig. 79, Lower the screen and 
force the color through the screen by 
passing the squeegee over the siuTace. 

&. Raise the screen, remove the printed 
card, and insert another blank in regis- 
ter, Fig. 30, Print rapidly so that the 
screen mesh will not become clogged 
with paint 

Additional Hints 

1. As compared to other types of stencils, 
the paper stened is limited to the rel- 
atively short life of the paper itself. This 
is especially true tf a water base paint 



Fig. TT. AdhtJ-p Paper fo Screen Wftli Heavy Pafnt 



Fig. ftehio^e Printing Poriioni 
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iK used. Therefore, this method is rec- 
ommended mainly for short, runs. 

2. Occasionally paint will be forced under 
the stencil, between the stencil and the 
silk, eventually leaking out onto the 
printing surface. This cun be prevented 
by fastening the stencii down on all four 
sides with gummed tape, thus sealing 
the edges. 



Fig. 79. Blank C-iref rn Position for Jointing 



Fig. £0. Printsd Sign 
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Lt^r>t-ev 7 


The Tusche and 
Glue Method 

This method is one of the most popular 
and practical for the production of inex- 
pensive signs and pictures. Ordinary glue 
may be used to good advantage, Tusche is 
a black semi- greasy substance which re- 
sembles India ink. 

The production of the screen stencil is 
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possible because when, dry, glue is soluble 
in water ami tusche in kerosene, turpentine 
or gasoline. The copy is painted directly on 
the screen with the tusche. When this is 
dry the glue is applied to the rest of the 
screen area. 

After the glue has dried, the screen is 
rubbed briskly with a cloth saturated with 
kerosene. The kerosene washes out the tusche 
hut leaves the glue intact. The stencil is 
then ready for use. The paint will be forced 
through the areas originally covered with 
tusche, but will be blocked by the glue in 
those areas which are not to print. 

Lacquer may be used as the block-out 
medium instead of glue. Kerosene lias no 
effect on lacquer, so it and the tusche may 



be used together, The use of lacquer is more 
expensive than glue, however, for it must, 
be removed with lacquer thinner while the 
glite is soluble in water. 

Materials and Tools 
The following items will be needed in 
addition to the regular screen unit: 

Cornstarch solution. This should be in 
proportion of one tablespoonful of corn- 
starch to one glass or cup of water, Fig, 81, 
Cloth. At least two will be needed, one 
for the water and one for kerosene. Fig* 82. 

Brushes, lied sable brushes are preferred. 
Two will be required, a full brush with a 
square edge for lettering and a smaller, 
pointed brush for the design areas, Fig. 83. 

Kerosene. To remove the tusche and also 
to clean the paint from the stencil after 


use. Fig. 84, 

Glue, It is more economical to purchase 
this in pint cans, Fig. 85, 

Tusche, Tusche may be obtained at supply 
stores. Buy it in quantity according to your 
individual requirements, Fig. 86. Tusche 
can also be obtained in stick form, usually 
known to the trade as lithographer’s crayons, 
Fig, 101, 

Procedure 

1, Plate the original copy in register under 
the screen frame, Fig. 87. 

2. Lower the screen and accurately trace 
the original directly on the silk. Fig. 88. 



Fig, 64. Karcfe^ Fig. fls. OI-jo Fig. 96. Li-qir>d Tui-cht 
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3, Remove the screen from the base, place 
it on props, then on the reverse side 
apply a coating of the cornstarch so- 
lution, Fig, 89. 

4, Allow the cornstarch to dry. About 
one-half hour should be sufficient. Turn 
the screen basin side up and follow the 
pencil tracing with the pointed brush 
dipped in tusche, Fig* 90* Fill in the 
areas to be printed. Allow to dry for 
about one-half hour. 

5, Place the screen on props, Fig. 91. 
Pour a small amount of glue into a 
corner of the screen and spread it across 
the entire screen surface. A stiff piece 



Fig- 6?. Original in Petition 
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of cardboard will do the job and may 
bo discarded after use, 

li, After the glue is dry, check the screen 
for tiny holes which may not be covered 
with glue. Hold the screen in front of 
a 1 Iff lit to make a thorough check. Fig. 
92. The pinholes should he closed with 
a brush dipped in glue. 



Fig. Oyllirifl' Datigi Wish Pf ; a c i I 



Fig. 9?. Apply Co rnsl-ji refi Solution 



Fig, 90. Appb Tuiche 
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A fan or heater will speed the drying 
of I he glue. 

7, Make sure the glue is thoroughly dry. 



Fig. 91. Apply §Fu{j- Iq Scre-o-ri 


Hold the screen erect and rub both sides 
at the same time, using cloths saturated 
with kerosene. Fig. 93, This dissolves 
the tusche and causes the corresponding 
areas of glue to flake off. The tusched- 
in areas of the screen arc now open, 
ready for printing. 

& Sometimes a few particles of glue will 
still cling to the parts of the screen 
which were coated with tusche. These 
may bo scraped off with a fingernail, 
Fig. 94, or removed with a small stiff 



FFg. 92, Cfiack <Slug Co ve rag 9 



f-ig. 93. Remove Tmieha With KercsoM 
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Fig. 94., Remove Stubborn SpseVi oF Glus 

brush saturated in kerosene, 

9. Again wipe the screen with a cloth sat- 
urated with kerosene. Then wipe the 
screen with a clean dry cloth until it 
is thoroughly dry, Fig, 95. 

10, Re-hinge the screen to the base. The 
areas of the screen which are to print 
should match the copy perfectly, Fig. 
96* 



Fig, 95, W«|ii Sereen With Clean, Dry CJolh 



Fig. 9&. Rshinge Framnj +* Baso 
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11. Lift the screen frame, insert a blank 
card in the proper position, and lower 
the screen. Add the color to the basin 



Fig. 97. P jst Sgueege? Atr*n Screen 



Fig. 96. Copy Exactly Miches Original 


and pass the squeegee across the screen, 
Fig. 97. 

.12 r Raise the screen frame, remove the 
printed sheet, and insert a fresh card. 
The print should be an exact copy of 
the original, Fig, 9S, 

The to .sc he and glue method is especially 
good for pictorial work. It is often used 
for lettered signs, where the copies are 
needed quickly or the budget is limited* 

Other Resist Materials 

Rubber cement. This may be thinned and 
brushed directly onto the silk in those areas 
where open meshes are desired on the fin- 
ished stencil (instead of using tusche)* After 
the glue is applied the rubber cement is eas- 
ily peeled away leaving the open areas, Fig. 
99. Tli is method is especially recommended 
where large, freeform designs are desired. 
Some artists work creatively in this manner, 
directly on the silk, without a pattern, 

B-Z Friaquet, Fig. 100, This is the trade 
name for a smooth, rubber-base product 
which is used in the same manner as rubber 
cement. The major difference is that this 
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Fig. Riftibflr CimujnJ 



Fig-. 100. (JiPflg E-Z F^ps-qu^f 


material can be thinned with water and may 
be used in a pen ns well as applied by a 
brush. 

Grease pencils are sold commercially for 
writing on glass and china, in a variety of 
colors. They may be used to draw directly 
onto the silk. After (lie glue has been applied 
the grease deposit is easily removed wit It 
kerosene or benzine. 
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Lithographer^ crayons, Fig, 1 01, These 
are used in the same manner as the grease 

pencils, except the deposit is black and 



Fig. 1 01. Lithographin' Crayoni 

OQuriny. tVm. Kbrfl. i fit 
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much harder, since they are made of solid 
tusche. Interesting textured patterns can 
be obtained by using either lithographers" 
crayon or grease pencil, rubbed over heavy 
textile. Place a coarse piece of burlap or 
canvas under the silk; then rub the crayon 
back and forth on the silk pressing down 
against the burlap. The result will be a 
‘Transfer” of tiie pattern of the woven bur- 
lap. Some areas will have a deposit of crayon ; 
others will not. When the crayon is washed 
out, the result will be a pattern very similar 
to the original. 

43 


Reverse Color Printing 


Tins is probably the fastest method of 
making a silk screen. It is best adapted to 
work that can be printed in reverse; that 
is, the background printed and the lettering 
or design allowed to show through. The color 
used becomes the background and the color 
of the stock becomes the color of the letter- 
ing or design. 

Ordinary show card color is used as the 
block-out medium. It is fortified with di- 
luted glue or gum arabic and a few drops 
of syrup. This makes the mixture more pli- 
able and keeps it from cracking in the meshes 
of the screen while the stencil is being run. 
The show card mixture is a free-flowing 
block -out medium which works easily on the 
brush. 


Materials and Tools 

KrnsL A good red sable lettering brush 
is best. See Fig. 83. 

Show card mixture Any good grade of 
show card color will do the job. White is a 
heavier, more opaque pigment and there- 
fore makes the best block-out mixture. 

Paper. Since the silk screen will ho larger 
than the stock, some block-out medium will 
have to be used to prevent the paint from 
spreading beyond the edges of the stock. 
Newspaper or kraft wrapping paper will 
do nicely. 

Procedure 

1. Prepare the show card mixture. The 
proportions of show card color, glue or 
gum arabic, and syrup shown in Fig, 
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103 are approximately correct. The ex- 
act proportions should be determined 
by the consistency of the mixture. If 
too thick, thin with water plus a few 
drops of molasses syrup. 

2. Raise the screen frame and place the 
■original copy in register. Fig. 103. The 
register guides may he cut from the 
printing stock. 

3, Lower the screen and make a tracing 
of the original lettering or design di- 
rectly on the silk screen, Fig. 104. Use 


MOlASSFS SYRUP 


fflMTE Sti&i Y CARD 


Fig, IQ?. I p'-g r e efi &■ n + s of $!v<?w CafJ Mi x fur? 



scwjmw at/S£ 

Ffg. 103 . Original Ip ■PoiiN^ri oft Screen. Sam 
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FFg. 104 . TrrtCP Doiiqn fln Sc-rcon WFUn Medium Haird 
Permfl 
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a medium hard pencil. Trace also the 
size of stock to be used plus the ex- 
tremity of the panel. 


4. Unhinge the screen frame and elevate 
it on wooden props. Fill out the pencil 
tracing on the screen with a red sable 
lettering brush dipped in the show card 
mixture, Fig. I0f>. 

5. Rehinge the screen frame. Cut an open- 
ing In the sheet of newspaper or wrap- 
ping paper to correspond to the ex- 
tremities of the pane! to be printed. (See 
FigSn 103-105.) This may be reetangu- 



Fig, 105. -Fill in Pencil "Pacing Wlfh Siush -and Shaw 
r J Mfsclute 



Fig. HQ&, Mailt Sc.rrtcfi Witk NWq>ftper Ip Edge of 
PrTniEng 


lar, square, circular or oval in shape. 

Assuming that the panel is to be 
rectangular, register the paper on the 
screen so that the opening coincides 
with the pencil outline of the panel ex- 
tremities, Fig. 100. Attach the paper to 
the screen with cellophane tape or gum- 
med paper. When the screen is lowered, 
the opening should fall directly over 
the stock leaving an even margin on 
all sides. 

6, Place a piece of slock in proper position 
and lower the screen frame. Pour the 
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properly mixed screen color in the basin 
and pass the squeegee across. Fig. I07 r 
Roth the newspaper and the show card 
color mixture act as block -out mediums 
preventing the color from reaching the 
card surface below. The paint will pass 
through the meshes of the rest of the 
screen, printing the background and 



Fig. 107. Pais Squeeze A^roii Strewn 
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allowing the lettering to show in reverse 
color t that is T the color of the printing 
stock. 

One of the important advantages in using 
this method is that the entire screen can he 
cleaned with warm water since all of the 
materials used are water soluble, 

47 45 

9 

Lacquer Film Method 

The lacquer film stencil is probably the 
most used of any of the stencil methods. A 
wide variety of types of copy may be repro- 
duced inexpensively, A few samples of com- 
mercial work done with lacquer film stencils 
are shown in Fig, 108. 

A commercial product is used In making 
a lacquer film atenciL Several companies 
manufacture them under various trade 
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names. They all consist of a glassine, wax 

paper or plastic hacking sheet on which has 
been sprayed a fine film of lacquer. In cut- 
ting: the film stencil, it is necessary to cut 
through the lacquer pari: of the film without 
tearing or cutting into the supporting back- 
ing sheet. Before the stencil is completed, 
the lacquer film must be transferred to the 
silk screen and the backing sheet peeled off. 
Beginners should experience but little trouble 
if the directions are carefully followed. 


Ah 



Fig. 109. Sln-nci' Knifn 



rig. r 1 o. OHiten* 

C-O-l vfwf, Bwhi-Ma nn^g Ccrp. 
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Fig. I I I. Enlarged S action t>i i in Ctrl' Wilh Dull Knlig 



Fig. I 1 2 . Enlarged Sflcllo-fl &f Film Cul With Sharp Knife 


Better success will result if the following 
suggestions are observed: 

JL Use a sharp stencil knife and cut with 
light pressure. The importance of a 
sharp knife cannot he over-emphasized. 

2, Use a clean screen. Use clean cloths to 
apply the adhering solution. 

3, Check the film before adhering it to the 
screen. Be sure that it is properly cut 
and til at no small pieces of film or specks 
of dust remain on the film. These would, 

of course, clog the screen, 

4, Slit, the backing sheet in the large- open 
areas to let. the air escape when the film 
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Fig. M3. Circlfl CuUer 


is adhered, Mg. 124, 

5. Be sure the film is correctly registered 
before it is adhered. 

6. Work carefully in adhering the film to 
avoid wrinkles-. Start at one side of the 
film and work consistently up and down 
or across it. 

7. Do not flood the film with adhering liq- 
uid. Apply it with the cloth as directed. 
Too much liquid will spoil the sharp 
edge of the film, 

S, Be sure that the film is properly ad- 
hered and dry before removing the 
backing sheet, 

9. Use the adhering liquid recommended 
by the manufacturer of the film stencil 
being used. 

Materials and Tools 

Lacquer film stencil This comes in rolls 
but may be purchased by the yard. One yard 
of it should be sufficient to start, 

Stencil knife. Select a handle and blade to 
suit your needs. Keep the blade sharp at all 
times, Fig, 109, The knife should cut the 
film cleanly with very little pressure. An oil 
alone may be used to sharpen it, Fig, 110. 
The enlarged cross-section of film in Fig. 
Ill shows a cut made with a dull knife and 
heavy pressure. Compare it with Fig. 112, 
showing a cut made with a sharp knife and 
light pressure. The film edge in Fig. Ill is 
embossed into the backing sheet and will be 
hard to attach to the screen. 
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Cellophane tape. Used to attach film to 
original copy, and also to attach original 
copy to the drawing board. 

Craftsman circle Cutter. This device, Fig. 
113, makes it easy to cut circles quickly. 
Keep the cutting edge sharp. If a circle 
cutter is not available, a substitute may he 
made by inserting a knife blade into a pencil 
compass. The knife must be sharp so that 
it will cat with little pressure. 

D rawing board. It is easier to cut a stencil 
when the copy Is attached to a drawing 
board since it can be moved to get the best 
possible light and most comfortable position, 
Fig. 114. 

Straight edges. A metal edge ruler, tri- 
angle and T-square will be needed, Fig, 1 15 
A, 13, C. The ruler and T-square are used 
to draw horizontal lines, the triangle and 
T-square together to draw vertical lines. If 
possible, these instruments should be made 
of metal, since they will be used to guide 
the knife blade in cutting straight lines, 

Cloths, Several clean cloths will be needed 
for wiping or cleaning the screen. 

Block-ovt lacquer. This will be needed to 
fill in the meshes of the screen around the 
film, Fig, 316, Wrapping paper or paper 
tape may also be used, 

Lacquer thinner or cleaner . This will be 
needed to clean the film from the screen 
after the printing Is completed, Fig. 117, 

Adhering liquid* Use the type recom- 
mended by the manufacturer of the film 
being used, Fig. 118. 

Kerosene. This is, of course, needed to 
clean the paint from the screen,. Fig, HE). 



Fig. M4. FiEfrt In Portion Over Original 


Procedure 

1. Fasten the original copy to a drawing 
board or to the work table with thumb 
tacks or tape, Fig. 114, 


2, Using pencil or ink draw a small cross 
in each of the four corners of the orig- 
inal, These arc register marks and will 


A 



Fig. ns. Strarghl'ff-dgj!, T-SguaJC-. and Tfiflrigls 



Fig. 114. Riack-Out Ljtqufrr Fig. 117. Lacquer ThTiiner 



Fig lift. Adke.'inq Liquid Fig. I 59. Ker Aiene 
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help replace the film in exact regis- 
tration. 

3. Cut a piece of film large enough to 
cover the area of the original that Is to 
be reproduced in the first color printed. 
The lacquer film, is rather expensive,, 
so the smaller the piece used for the job, 
the less it will cost. 
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4. With cellophane Inpe Caste]] the film, 
lacquer side up, Co the original drawing. 
It should he held securely. 

5. Using the film knife, trace cut register 
cross marks on the film to coincide ex- 
actly with the marks on the original 
drawing. 

6. Using the T-square, make all of the 
horizontal or vertical cuts. Fig, 12th 
Angular cuts may be made with the 
ruler to guide Ihe knife, or with the 
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s i]] all color overlap in order to obtain 
proper registration when running the 
job. In opaque color work, the lightest 
color is printed first; for example, yel- 
low, then red, and then black. About 
1/32 of an inch should be sufficient 
overlap. 


e riflo y ' ng 


120. Cjrry S+rafghf Ctii? Beyond I uteri ftHon 


Circle Guitar in Uis 


Curved CuS* 


triangle and T-square as a guide. Ver- 
tical cuts also may be made with the 
triangle and T-square as a guide. Note 
that the vertical cuts extend above and 
below top and bottom lines. Sec Fig, 121. 
Curved cuts may be made freehand as 
shown in Fig, 1^1, or with the aid of 
a French curve. Circles and arcs should 
be cut with the circle cutter, Fig. 123, 
Cut through the film only . 

If the job is to be run in two or more 
colors, it will be necessary to allow a 
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separately to the screen then printed 
before the other colors are cut, or all of 
the colors may be cut before any of them 
are applied to the screen. Better register 
may be obtained if all of the films are 
first cut and the register of each suc- 
ceeding 1 film checked against the pre- 
vious print of the other. Any errors in 
register may then be corrected on the 
film before adhering it to the screen. 

A very simple but accurate regia ter- cut- 
ting device is shown in Fig. 125. A piece of 
fibn is cut out for each color. All pieces of 
film are cut to the same slz£. The original 
design or copy is fastened to a drawing 
board a a shown in Fig. 114. The entire set 
of cut pieces of film is theai placed) over the 
design. Three long "'bank pins" or corsage 
pins are then driven vertically through at! 
pieces of the film and into the drawing 
board. The corner pin (in the upper left- 
hand corner of the illustration) serves a a a 
pivot pin. 

To cut the film for the first color, care- 
fully remove the upper right-hand- and lower 
left-hand pins, leaving the pivot pin in place. 
Swing aside all pieces of film except the 
one directly in contact with the original 
copy. Replace the two pins removed, to hold 
this lower piece of film. Proceed with the 
cutting of the film for the first color. When 
complete, remove the two edge pins again, 
slide aside the first color film which is now 
cut, and slide into place the next piece of 
film. Replace the pins and continue. Emceed 
in this manner until all the films have been 
cut. When using this device each successive 
film will tic cut in precisely the same loca- 
tion, Each can be carefully checked against 



Ffg, 124. SMF Backing Stieef fo AMow Air Ifl Escape 
Curing AJhiJiririg 
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the original copy and each can be checked 
against the others (because of the film's 
transparency) . 

11. Prepare a screen to receive the lacquer 
film, if the silk is new, wash it with 
water to remove the sizing, dry it with 
a cloth, and then wash it with lacquer 
thinner or adhering liquid to remove 
any other foreign matter, 

12. Place the screen frame in the hinges 
of the base. Position the original copy 
under it. and set the register guides. 
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Fig- I2i, Fifm Rsfldy Fo Aether* 


Fig, 12G. Fit the cut film for the first 
color to the original and fasten it to 
the copy with cellophane tape. Use the 
register marks (four crosses) to tit 
the film precisely in place. Examine 
the film very carefully to be sure that 
all pieces of cut film have been removed. 

13. I jQwer the screen frame, 

14. Moisten a cloth thoroughly with adher- 
ing liquid; Starting in the upper left- 
hand corner, wet a small portion of the 
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screen with a single stroke. Dry It Im- 
mediately with a dry cloth held in the 
other hand, F ig. 127, Wet one patch, 
dry it, then wet another small patch 
in the numerical order shown in Fig. 
127. The patches should not be larger 
titan about ftiit or seven inches square. 

15. Continue welling small patches, dry- 
ing them immediately. Use a light rub- 
bing motion to dry the screen and con- 
tinue nibbing until all of the adhering 
liquid has evaporated, Fig. 12S. Work 
up and down one end of the screen, 
then make another row of patches. 

1C. When all of the film h as been adhered, 
lake a thin straight edge or rider and 
slip it between the film backing sheet 
and the original drawing. Free the 
backing sheet from the original drawing 
by loosening the tape, This also frees 
the screen. 

17. Remove the screen frame from the 
hinges and lay it on the table, backing 
sheet side up. Allow the film to dry 
thoroughly; about ten minutes is usu- 
ally sufficient time. 



Fig, I 27, Adhere Ifid Film 




Fig. P29. ftem-ov-a Batting S In i> p-+ 


18. Start at one corner and slowly peel the 
backing sheet from the film, Fig. 129* 

Peel the backing sheet In such a manner 
that the film can be seen at all times. 
If part of the film was not completely 
adhered, stop and complete that op- 
eration. 

To adhere a small spot of the film, 
turn the screen over and wet and dry 
that portion again. 

13. When the backing sheet is removed, 
check the film to see that it is properly 
adhered, If there are loose places, turn 
the screen film side up, and dampen 
the loose part with adhering liquid. 
Apply this liquid from the opposite side 
of the screen and pat the film In place 
with a finger. 

20, Fill in the screen mesh around the film 
with b lock-out lacquer or mask it with 
paper. 

21. lie binge the frame and print the job, 

22 > When the run is completed, £>eoop up 
the excess paint with a piece of card- 
boar L If the stencil is to be used again, 



Fig. I 2-B- M 0 if I ^ n n a I Arra and Ijnrnedp&lcly Ory 


fig.. 130 , RermflVfi Film from Sl-frfleil 
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then it must he thoroughly dean eel fol- 
lowing the instructions in step 24 be- 
low and those given in Chapter Id. Care 
must he exercised to prevent damaging 
the lacquer stencil when wiping over 
it with the kerosene -dampened doth. 
If the stencil is not going to b a used 
again then remove the screen frame 
and place the screen on several thick- 
nesses of newspaper* The film should 
be in contact with the newspaper. 

23. Saturate a piece of dolh with lacquer 
thinner and rub it over I lie film portions 
of the screen, Fig. bd), After a few 
minutes, lift the frame and pull the 
newspaper away from (he screen. Do 
this once or twice and it should remove 
nearly all of the film, Fig. 131. 

2d. Moisten two clean cloths with lacquer 
thinner and wash the silk from both 
sides at the same time. Dry the silk 
with a clean cloth and the screen is now 
clean, ready for the second color. 

Special Film Materials 
A number of special film materials arc 
available and the student and home crafts- 
man should be familiar wilh them because 
they increase the scope of his work. Most 
of them are approximately the same in cost, 
so there is a definite advantage in purchas- 
ing the kind which will best fit the job. 

Plastic-back. Most conventional lacquer 
films are paper-backed. Unless otherwise 
specified on an order, the paper-backed will 
be furnished. Plastic-hack film is caster to 
cut because it lias a firmer backing anti 
there is less likelihood of accidentally cut- 
ting through the backing. 11 is not affected 
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by weather conditions because it does not 
shrink or expand. It peels away from the 
backing much more readily than paper- 
back even in damp weather. All the films 
mentioned in Eli is section are produced in 
both paper backing and plastic hacking. 
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Blue film. This film is blue rather than 
the conventional amber color. Viewing an 
original design through this film gives 
much better color values. Therefore it is 
particularly advantageous to use it when 
lire pa ring stencils for multicolor work where 
each color lias to be separated and cut on 
a different stencil. 

Great film . , Simitar in qualities to the 
cither films but some people find the green 
color more restful for their eyes when work- 
ing on large stencils for long periods of time. 

Matte finish, A film with a dull finish 
rather than the usual glossy finish. Creates 
less glare on the surface while working. 

Lacquer proof , A special film for use when 
lacquer is the pigment to be used for print- 
ing. Naturally, if lacquer film were used, 
the lacquer pigment would dissolve the sten- 
cil. Lacquer pigments are used more and 
more because of their quick-drying qualities. 

Wafer soluble. A film that is adhered with 
a special adhering liquid, but which can 
be removed from the screen with warm 
water. This Is a definite advantage and 
reduces the cost of large quantities of wash- 
ing lacquers. This film can also be used 
with lacquer pigments. 

j Bxtra iv eight films* Where an extremely 
heavy deposit of paint is required, such 
as when printing on canvas or in prepa- 
ration for flocking or beading a design, this 
film is recommended. It is available in sev- 
eral extra weights. 

Tliese films are produced by various man- 
ufacturers and each lias a specific trade 
name for the type he makes. When ordering* 
it is best to describe the use to which the 
film is to be put. It is also strongly advised 
that the adhering liquid recommended by 
the manufacturer be used, f° 1 ’ there are 
slight differences in chemical make-up. 
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Indirect Photographic 
Method 

In brief, the procedure in making ft sten- 
cil by the indirect photographic method con- 
sists of sensitizing ft prepared gelatin film, 
exposing it, developing it, and then trans- 
ferring the gelatin to the silk screen. The 
method depends on the impregnation of the 
gelatin film with a bichromate solution. 

The gelatin arena which are exposed to light 
harden and remain in the film; those not 
exposed are washed out in the developing 
and fixing. The areas which are washed out 
represent the open spaces in the screen 
through which the paint will be forced by 
the action of the squeegee. 

Materials and Tools 

For this method a finer mesh of side is 
required, No, lGxx or lKxx being generally 
used. If silk is new, the sizing should be 
removed by scrubbing with a brush and 
warm water. 

One of the newer metal meshes will be 
even better to use for the photographic tech- 
niques, The special gelatin films employed 
seem to adhere better to these meshes. One 
factor is extremely important — the clean- 
liness of the screen, Tt is best to use a new 
fabric, regardless of the kind. Failing this, 
if kerosene or some other mineral spirit has 
been used for cleaning, the mesh should be 
thoroughly cleaned with lacquer thinner 
and air dried for several hours before at- 
tempting to adhere a photographic, gelatin 
stencil. 

Photographic positive . A photographic 
positive is somewhat similar to a snapshot 
negative, except that it is reversed, i. e,, the 
image appears opaque on a transparent or 
translucent background* For black and white 
line work, a photographic positive may bo 
made by drawing the design with photog- 
rapher's opaque or jet black India ink di- 
rectly on heavy tracing paper, clear or trans- 
parent celluloid, acetate sheet or specially 
prepared translucent materials called Dtd- 
Mat or Trace-0 -Line. If the material to bo 
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reproduced is a photograph, wash drawing, 
or painting, the itn percepts bio grad at urn 
of tone values requires a screened positive. 

For Milk screen work, such a screened posi- 
tive should be no more than an 85-line value! 

A photoeng raver wilt be able to make such 
a positive. 

Gelatin transfer film* The transfer film 
is sold by the yard, in sheets and in rolls. 
There arc several brands available. All con- 
sist of an emulsion of gelatin and other in- 
gredients evenly distributed over a thin 
transparent acetate or pliofilm backing. The 
manufacturer of each gelatin film usually 
supplies instructions covering exposure time, 
distance of film from light source, intensity 
of light, and type of built to be used, U Is 
wise to follow the instructions for the film 
being used. 

Sensitizhifj solution. This liquid makes the 
film sensitive to light. Some sensitizers are 
sold in solution, ready-made, others come in 
powder form and can be mixed a little at a 
time as needed* For best results the dealer 
will furnish the especially prepared sensi- 
tizer applicable to the brand of film used. 

To insure chemical efficiency, fresh sensi- 
tizer should he used each time. Any mixing 
necessary should be done in a dark room and 
the mixed liquid stored in an umber- colored 
bottle. 

Light bulb. For most purposes, a No, 2 
photo-flood bulb is best. It should be used 
with a reflector and placed from twelve to 
eighteen inches from the positive, depending 
upon the size of the subject. The exposure 
time will vary according to the type of posi- 
tive, intensity of light and type of film used. 

&4 

Again, the manufacturer supplies instruc- 
tions for the different situations. 

Printing frame. The gelatin transfer film 
will be exposed in the same manner as a con- 
tact print, A printing frame consists of a 
glass mounted in a wood frame and a cover. 

The positive is placed against the glass, the 
film is placed against the positive, gelatin 
side up, with the smooth side against the 
positive, and Ihe cover is placed in position. 

Fig. The frame is then locked together 
with a set of clamps and the film exposed. 

In lieu of a printing frame, a rubber mat 
and a piece of heavy glass may be used. 

Place the mat flat on a table top. On top of 
the mat place the film (smooth side up, gel- 
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a tin aide down). Then place the positive in 
position in reverse {as seen in a mirror). 
The sheet of heavy glass h placed on top 
of the positive, keeping it firmly in contact 
with the gelatin f ilm. All of these operations 
should be carried out in semi -dark ness to 
keep from exposing (.he sensitized film, Fig. 
140. 

Other items. It is best to have the follow- 
ing tools conveniently at hand: electric fan 


2. The next step is to make the photo- 
graphic positive of the original. To 
make the "R" and the border a positive 
tracing on Dul-Mat or acetate sheet is 

all that will ho needed, bay the DuUMat 
or tracing paper over the original and 
tape it in place. Using a brush or a pen 
and jot black India ink or photogra- 
phers' opaque, draw directly on the Dv.l- 
Mat, Fig. 131 


Fig. I 32. Ac Ju -.t ( inc Rc fjr*d U cH 0 n of 
M * IflOfffi I 65-Line S'Cr^f n 3 

washing the film, and a camel’s hair brush, 
two or throe inches wide, for applying the 
sensitizing solution to the film, 

Procedure 

1. Assume that an “R r> is to be reproduced 
on an 11" x 14" card in one color. The 
poster is to have a line border as shown 
in Fig. 133. 


Silt S-creefi&d 


Copy involving intricate detail such 
as small type, fine pen and ink draw- 
ings, etc., can be sent to a photo-en- 
graver or photo-offset printer for a 
photographic positive. For photographs 
and shaded copy a 55-, 65- or 85-line 
screened positive will be required de- 
pending on the amount of detail sought 
in the finished print. A 6 5 -line screen 
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Fig. i3^. Ihc Film 
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across the length of the film, Work in 
subdued light and keep the brush fully 
charged with the sensitizer. 

5. Keep the film in the dark away from 
sunlight, electric lights or any dust 
while it is drying. An electric fan may 
he used to speed the drying. With the 
fail, about fifteen minutes will he re- 
quired, Fig. 1ST. 

fi. Cut the sensitized film inside the tape, 
using a razor blade, Fig. IS 8* 

7- Place tfu: positive in the contact frame 
next to the glass. The "It” should be in 
its normal position. Then place the 

sensitized, film in position, gelatin side 
n ] >. Place the printing frame cover over 
the film and lock the printing frame, 

Rig. 13J), Make the exposure. 

If a printing frame is not available, 
use I he set-up shown in Fig, JL40. Note 
that the film is placed next to the rub- 
ber mat, gelatin side down, and the pos- 



Fig. 13 8 . Cui Min Semifixed Film 


Fig. 137. D*y the SfrvUlEmr 

positive fulfils the average job require- 
ment and is mostly used. Fig. 132. 

3. Cut a piece of gelatin film. It should be 
larger than the original copy; about 
three inches on each side is good margin. 
Fig. 135. 

Note; Be sure to use fresh film as 
the film deteriorates with time. 

4, Lay the film on a piece of heavy card- 
board, gelatin side up. Tape all four 
edges. Fig. 136. Brush on several coats 
of sensitizer, using a soft., wide earners 
hair brush. Work across the width, then 
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Fig. MQ. U*? of t *blf; f * 1 PrinSing 

jtive is placed in position on the Him 
with the H, K" in reverse image. 

3. Suspend a No. 2 photo flood lamp twelve 
to eighteen inches from the printing 
frame, Fig. 141, The distance from the 
frame is determined by the size of the 
firea to be exposed, Turn the frame 
glass side up and expose the film for 
I,’ to 3 minutes. The exact time will 
depend upon the distance from the light 
to the film. A little experimenting will 
soon enable you to determine the expo- 
sure required. Film manufacturers will 
include tables along with their film. 
Generally, exposure time is governed by 
several factors: 

A, Less exposure time is needed when 
light is strong. 

B, Less exposure time is needed when 
positive is very transparent. When 
the positive is made on translucent 
material, the exposure time must 
be increased. 

C, Less exposure is required for fine 
detail work or screened areas. 

1), The exposure time must be longer 
as the distance from light to film 



Tig. Ml. Expos-e I Fie Film 


is increased, 

d. When the exposure is completed, turn 
off the light and remove the film from 
the printing frame. Place it in warm 
water, (about 11S-F j and gently agi- 
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talc It as development takes place f Fig. 
142. The unexposed areas of the gelatin 
which were protected by the correspond- 
ing opaque areas of the positive wit] dis- 
solve and wash out. The exposed or 
remaining gelatin areas which received 
the tight, harden and are not affected 
by the action of the warm water. About 
five minutes should be sufficient de- 
velopment. 

10, Now place the film flat on a sheet of 
glass or cardboard and pour several cups 
of warm water over the open areas of 
the film. Fig. 143. Tins will remove any 
particles of gelatin which remain in the 



Fig. i 42. Wfljh the Filr* 
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open areas, Wash the film for a few 
minutes in cold water to fix the gelatin 
in place. 

Caution: Gelatin melts at a Imv tem- 
perature, so the wilier should not be 
near the boiling paint, or it will melt the 
exposed areas of the film, 

11. Place the wet film in register on I he 
screen base, gelalin side up, Fig. 144. 

12. Lowe i' the screen frame. Place it news- 
paper over the silk and rub the paper 
gently, Fig. 1-15, The newspaper will 
absorb the excess moisture through the 
screen, and at the same lime the pres- 
sure will cause the film to adhere to the 



Fig, MS, Adh(jrfl ihn Film 
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silk. Repeat the blotting with news- 
papers until no additional moisture can 
be removed. 

13. Unhinge the screen and prop it in a 
vertical position in front of an electric 
fan, Fig. H6, Direct the flow of air 
from the fan against the screen for 



Fig. HJ. Remove +h? Baclirug 



Fig. M3, FF •pc-Ic Out ih(? Screen Around Ihe Film 


about fifteen minutes, or until it is 
thoroughly dry, 

14. After the film is thoroughly dry, reverse 
the screen frame and gently peel the 
transparent film backing away from 
the gelatin, Fig. 147. Work slowly and 
use great care not to tear the gelatin 
around the open areas, 

Ifi. Rehinge the screen and block out the 
open meshes of the silk around the edge 
of the film, Elock-out lacquer, glue, or 



THE SURVIVOR VOL. 8 3531 

gummed tape may be used as a filler, 

Fig. 143, 

It is recommended that a special, 
water-soluble, block-out filler be used.. 

When such is used the entile screen can 
be washed out with warm water. This 
eliminates the necessity for washing 
out the stencil with water and the filler 
with lacquer thinner, 

.Uh When the block-cut medium is dry, raise 
the screen frame, place a blank card in 
position, and begin printing. 

Cleaning the Screen 

When the necessary number of copies have 
been made, the excess paint should be scooped 
up with a piece of cardboard and placed back 
in the paint container. The silk may be 
cleaned with a cloth saturated with kerosene 
and then gone over with a dry doth until 
the screen areas are completely free of paint. 

The filled-in spaces around the gelatin sten- 
cil; Fig, 148* may then he dissolved with the 
appropriate solvent; water will remove glue, 
while lacquer thinner will dissolve block -out 
lacquer. The gelatin screen stencil part is 
then scrubbed on both sides of the screen 
with warm water and a stiff hand brush. 

This removes the gelatin areas of the screen. 

The screen should now be totally clean and 
ready for use again, 

flee Chapter 14 for more information on 
cleaning of screens, 

59 

Pre-Sensitized Films 

Several p re-sensitized, indirect photo- 
graphic films have appeared on the market 
each of which seems to have certain advan- 
tages. In a p re-sensitized material the over- 
all advantage is the elimination of the steps 
of sensitizing and drying gelatin film. Since 
both of these processes are time consuming 
and the final results are somewhat uncertain, 
the introduction of these new materials is a 
great boon to home and school craftsmen. 

Efetagraph, product of the Eastman Kodak 
Company, is not only pre-sens itized but con- 
tains its own developer, requiring the use of 
just an activator. It can also be handled 
completely in low- in tensity incandescent 
light. This is especially important for homo 
and school use. 

The process may be summarised as fol- 
lows : 
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Fig, 1 6-0. Stop in Two BbFhi tar 30 Seccndi Each 



Fig- F5L Wafh in Sp-r-ay BaFh 


1. The film is exposed through the back 
of the sheet in the same manner as the 
other types of indirect films. Exposure 
is made with a simple ref Sector- flood 
lamp and only a short exposure is 
needed, 

2. After the exposure, the film is placed 
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in the activator solution, Fig; T4p h De- 
velopment takes place in 1 to 1{ min- 
utes at 6S & F. 

3. Immediately after development in the 
activator the film is placed in two stop 
bath solutions for 30 seconds in each* 
Fig. ISO. 

4. The unex posed, iion-hardened areas of 
the film are then washed free by plac- 
ing the film, emulsion aide up, on a 
sheet of glass and spraying it with 
water at approximately I00 5 F. This 
step is similar to that in processing the 
conventional type of photographic pro- 
cess film except that a spray bath is 
recommended, Fig, 1ST 

5. The film is then adhered to the screen in 
the manner shown in Fig, 145. It is 
advisable that the screen be wet. Drying 
is best accomplished by using a com- 
bination of heat and circulating air, 
Fig, 152, The heat in the illustration is 
furnished by a bank of infra-red lamps 
overhead. Many of the usual types of 
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gelatin photographic films cannot he 
subjected to heat* This type can, pro- 
viding the air is kept circulating, 

G. When the film is completely dry, both 
sides are liberally moistened with a 
special stripping solvent, Fig, 153* 

7, The back is then stripped off* Fig, 154, 
open areas on the screen are blocked out 
and the screen is ready for printing. 
The total time from exposure of the film 
to placing it on the silk ready for drying, 
is less than twenty minutes. The film is 
available in packages of 25 sheets in sLcs 
from 3 x 10 inches to 24 x 30 Inches* The 



Fig., (5"J. AdSicfe to Screen !n Us-ual M^nnnr 
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activator and stop bath chemicals are dry- 
pACked, sold in kit form, ready for mixing 
to make a gallon of each solution. The strip- 
ping solvent is sold by the quart. Hot water 
can be used to remove the film from the 
screen after use. Since the film is water 
Soluble* however* water soluble pigments 
are not recommended. 



Fig. 1 54. Ren&vs. & ael< 



Fig. 1 56, EipgtFng WiSh a Caflier-a 
Catiriviy , £. f. iio pQfit tfr fi Co 
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Fig. I 5&. Exhaling With an Enlarger 
C vuiipty, f. I, ifu Pant ti# f^t-maari £ Cc 1 - 
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Dv.Pf.tnf- Screen Process Film . This film 
is slightly different in nature but is also a 
pre-sen sitlzed film. It does not carry its own 
developer so that it must be developed in two 
separate developing' baths for one minute 
each. This film must be handled in a dark 
room under an f alight conditions, but has a 
very unusual advantage in that it can be 
exposed in a camera. Fig. 155, or by projec- 
tion with an enlarger, Fig. I5fi, as well as Ip 
contact. It is an extremely sensitive film and 
exposure times are very short. One further 
advantage of this film is that after develop- 
ment it can lie dried and then stored or ship- 
ped, prior to re-moistening it and applying 
it to a screen. 

The instructions of each manufacturer 
should be followed strictly when using any 
indirect photographic film. They are simple 
to use, save countless hours of hand cutting 
and produce fine, professional results. 
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I t 

Direct Photographic 
Method 

The direct photographic method of stencil 
making differs from the indirect only in that 
the gelatin material is applied directly to 
the screen fabric, eliminating the transfer 
of the film to the fabric. Usually this gelatin 
material contains tJie sensitizer as well, so 
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Fig, 3 &?. I«igr?dieri pF Emulsion 


that when it is applied to the screen and ah 
lowed to dry, the entire screen is sensitized. 
I 1 he greatest advantage in this method is 
the elimination of the process of sensitizing 
the film and allowing it to dry, and then 
transferring it to the screen after exposure. 
There is also the advantage of not having to 
block out marginal areas because the gelatin 
emulsion covers the entire screen opening. 
However, one definite disadvantage to this 
method is that the entire screen has to he 
cleaned free of gelatin and re-treated if an 
error is made or faulty exposure and wash- 
out is produced. 

There are numerous commercial prepar- 
ations available for the direct photographic 
method. All of them include an emulsion, 
either in liquid form or in powdered form. 
Water is added to the powder and the mix- 
ture is heated and dissolved. Some prepara- 
tions contain the sensitizer and others do 
not. If the emulsion, does not contain the 
sensitizer, then only one step is actually 
eliminated, compared to the Indirect photo- 
graphic method, because the gelatin will have 
to he sensitized after it lias dried on the 
screen. 

Most of the commercially-prepared emul- 
sions contain pure animal gelatin, a photo- 
graphically unstable chemical such as potas- 
sium bichromate or ammonium bichromate, 
glycerine to give flexibility and distilled 
water as the vehicle. Fig. 157. 

Both bichromates mentioned arc affected 
by a strong light; that ia, if a strong light 
is allowed to fall upon them, they become 
extremely hard. If light does not fall upon 
them they remain relatively soluble in water, 
Basically, this is the secret of the direct 
photographic method* 
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Note: This is algo the basis for the indi- 
rect method when a pre-sensitlzed film is not 
used. The sensitizer is usually a solution of 
either potassium or ammonium bichromate, 

When the screen containing the emulsion 
is exposed to light (or in the case of the 
indirect method , the film which has been 
sensitized is exposed to light) those areas 
which have not received the light because 
they were covered with blocked out design 
areas, remain relatively soluble in water. 
Tiie areas which received the full intensity 
of the light have hardened. Thus, when 
washed out with warm water, the soluble 
areas wash out clean while the hardened 
areas remain fixed and in place. After dry- 
ing the screen is then ready for printing, 
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The home or school craftsman may desire 
to prepare his own emulsion. This can be 
done simply, by using the following formula: 

50 cc. or 2 os. Cold water (distilled 
water preferred) 

7.5 gr„ or [ oz, Gelatin (the com- 
m e rcial c oo k i 1 1 g variety) 

50 to 75 drops Glycerine (more in cold 
weather, less in warm 
weather) 

1 tablespoon Potassium bichromate, 
concentrated solution* 

* A £uli£*n Ifil-fid aelu.t l-ftrt Ciui be n.i,fttnxLEibntHt til th In- SnsLanee 
be mlxlngr lie pr^liisialujn LLdtrt'inii tc in water Jit lonm ic-m* 
par&Lure until no mere eah be iIcismoIvkI ivithmit ncltlin*: at the 
bvtLom. If InrSTer !l IS re Used ,mp F>-:i iiti i 3 ef the aliemirriS 

mny tie od-ilrd t« rtnij flf Wftlur. 
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liquid form on the screen. Fig, 158. Dry the 
entire screen in a darkened area. An electric 
fan may be used to hasten drying as illus- 
trated in Fig. 137, Do not become alarmed, 
especially when using silk or cotton organdy 
fabric, if the fabric loosens and sags on the 
frame after it has been coated. During the 
drying process It will tighten up again 


fcxposifre 

When the screen lias thoroughly dried, 
check it (in subdued tight) for possible pin 
holes or small open are t as. If these do not 
fall within the area where the design will 
be exposed, fill them in with any fiber 
material. If they appear within the design 
area they will have to be re-coated with emul- 
sion and allowed to dry. Pin holes are usually 
caused by fno brisk an application of the 
brush, resulting in air bubbles in the emul- 
sion, or, by too hard an emulsion in cold 
weather. This latter can be remedied by us- 
ing more glycerine in the solution or by add- 
ing a small quantity of liquid animal glue 
to the solution while cooking it. 

Turn the screen face up (fabric side up) 
and place a large book or a seines of thick- 
nesses of wood under the screen but within 
the open area so that these “props" serve 
to support Ehe sensitized fabric when pres- 
sure is placed upon it. Fig. 15D. Place the 
negative, properly centered, face down , on 
the sensitized surface. Place a sheet of clear 
glass on top of the negative to hold it tightly 
against the screen. Expose the screen for 


Uirectjons tor Mixing 

Weigh out the powdered gelatin and place 
it in a small sauce pan. Measure out the 
water and add it to the gelatin in the pan. 
Allow the gelatin to completely slake in the 
water until it is quite hard and pasty. Add 
the glycerine. Place mixture in a double 
boiler and heat until completely liquified. In 
a semi-darkened room (no direct light) add 
the potassium bichromate solution. From tin's 
point on, 'handle the solution f whether in 
storage, ready for use, on the screen, etc,, in 
subdued light, until the actual exposure of 
the screen is accomplished. 

To Coat the Screen 

While the emulsion is still hot, coat the silk 
(or other fabric) on both sides using a wide, 
soft brush,, stroking first horizontally and 
then vertically. Be sure that no pools of 
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4 minutes with a No. 2 photoflood lamp at 
a distance of two feet, Fig, 141. Use a 
watch to measure the exposure. After this 
operation the work may he continued in nor- 
mal room light. 

M 

Washing Out 

After proper exposure, run hot water, 
(approximately 100 13 It) over the entire 
screen with a spray head until the image 
washes out completely. The areas which were 
painted over on the negative, and which sub- 
sequently withheld the light during expo- 
sure are the areas which should wash out. 
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To test the washing out blow against the 
washed out areas. They should be thoroughly 
dear and free of emulsion. Dry the screen 
thoroughly with squares of newspaper as 
shown in Fig. 14o, 

Negatives for use with this process may 
be prepared m the same manner as those 
described in Chapter 10 and Chapter 12. 

t>Z 

Aqua Magic 

This is the trade name for a new silk 
screen kit which is now marketed through 
art supply stores and which utilizes the di- 
rect photographic technique, Fig. 1(10, The 
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kit comes complete with all component parts 
for construe ting the frame and base board, 
at retching with silk, anti sensitizing the silk. 
The kit contains the sensitizing chemical or 
emulsion in powder form, to which is added 
hot water. The set also includes a squeegee, 
a set of water soluble paints, and a special 
cleaner for removing the emulsion after the 
printing has been finished. 

Normally, water soluble paints cannot be 
used with either direct or indirect photo- 
graphic stencils because the substances from 
which they arc prepared are themselves sol- 
uble in water* The great advantage of the 
Aqua Magic material is that it can be used 
with water soluble paints. Tips is a great 
step forward, particularly for home and 
school craftsmen. 

In addition to preparing negatives for use 
with photographic screening, on transparent 
sheets, various opaque objects may be placed 
directly on the sensitized screen and then 
exposed to light in the usual inannei, 1 
161. Jn this manner silhouette areas are ob- 
tained, A fe’w words of caution here: U at 
all possible, it is advisable to place a clear 
sheet of glass on top of '.he articles to keep 
them in close contact with the sensitized 
screen. The light must also fall in such a 
direction that shadow’s are not produced. 
These shadows would actually represent non- 
lighted areas, and these too, would wash 
out when the screen was developed in the 



Fig, 161- Sal-Op lur 5iEbou*++* Estpcisuir 
Causes*, t**d* 5w Praducii, I'fle. 

bt> 

C . 1 ;** !**■<«* 12 - 

Art Work and Lettering 

It is not necesssary to be an artist or 
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possess special art talent to do silk screen 
work. A great many of the jobs merely call 
for reproduction of a simple sign, poster or 
design. There are occasions, though, when 
it will be necessary to do artwork, even 
though the pictorial work or lettering may 
he adapted from other sources. 

Artwork Aids 

Ey keeping a clipping file, one who does 
not possess the ability to draw well will soon 
have a file of illustrative material that will 



F5g, 162. Cflmrra Lucid » 



F3 q 163. Rq ■ * p?i 


meet the requirements of any job. Watch 
newspaper and magazine ads for items that 
can be adapted to silk screen techniques. 
Direct mail circulars are another good source 
of ideas. If the copy is not the correct size 
for the poster to be made, it can be enlarged 
or reduced easily, 

The camera lucida, Fig. 162, is a device 
for enlarging, reducing, duplicating or re- 
versing sketches, drawings, letterings, por- 
traits, etc. The object to be drawn is reflected 
to the drawing surface in full detail and in 
true perspective. In Fig. 162, the copy is 
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| M . OpHqu* PTnjetlor 


end of one of (.lie arms duplicates the outline 
in a larger size. More expensive types of 
pantographs are also available. These have 
greater precision anti will reduce as well as 
enlarge the subject matter, 

67 

The opaque projector, one model of which 
is shown in Fig. 164, projects an enlarge- 
ment on a wall or any drawing surface. The 
size of the enlargement 3s determined by 
the distance from the projector to the screen, 
They will project colors and black and white. 

There are numerous sources for alphabets 



of various styles. A printer’s specimen book 
will show a variety of faces and sisses of 
type. Fig. 16b shows a method of evolving 
Gothic alphabet styles often used for silk 
screen reproduction. The letters composed 
of straight sections such as F, F , II* etc., 
are easily made with a template and hori- 
zontal lines as those on a music scale. See 
Fig. 1615 a, h, c. The letters which involve 
round sections may be made with a compass 
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as in Fig. 3 f>J5 d. Those with rounded cor- 
ners ms in Fig. 1G5 f, may he made using 
an "O" template cut from cardboard. Fig. 
165 e. 

Fototype is another source of Setters. A 
font of Fototype is shown in Fig, 166. The 
letters are arranged in the composing stick. 
When the line is full, a piece of cellophane 
tape is applied to the individual pieces hold- 
ing them in proper position. The lettering 
may be enlarged or reduced photographic- 
ally, or just enlarged using the opaque 
projector. 



Fag., l&i. Fgt-j+yjnj 
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Prepar ing Phot ographic Positives for 
Screening 

Drawings, sketches, etc., can bo treated 
in the manner illustrated in Figs. 162, 163, 
and 164, except that they have to be drawn 
with photographer's opaque or jet black 
drawing ink on a transparent base, as de- 
scribed in Chapter 16. There are special 
types of drawing inks made expressly for 
drawing on acetate. It will be recalled that 
a photographic positive is similar to any 
other positive picture (the black areas are 
black and the, .white areas are white) with 
the exception that the image is printed on 
a transparent material. Therefore, the white 
areas are actually dear and light will pass 
through them. 

Additional Hint* 

The craftsman who lacks either the talent, 
or more usually the time, required for com- 
plicated lettering jobs now has available to 
him a countless array of all types of letters 
printed in jet black ink on a dear acetate 
base, with a pressure adhesive on the back, 
Fig, 167, These letters are merely cut out 
with a razor blade and mounted in the proper 
place on a sheet of clear acetate. Rubbing 
across the face of the letter with a burnisher 
(the end of a fountain pen serves very well) 
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Fiji. 170 shows a squared Gothic alphabet 
in both capitals and lower case. Together 
with Figs. 171 and 172, the alphabets shown 
constitute good basic letter sylea for the silk 
screen process. 

Light tones shown in Fig. 17ft may be 
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Ftg, r?3r Screen Job- Simply Wish Phpln.grflp]iir: 

TechnTquaj 


begin iiing, If a likeness is nob apparent after 
the .second tone, the job can be started over 
without much time lost. This method is elas- 
tic, therefore economical, since it permits 
stopping after three or four tones have been 
used. See Figs, ITS, 179. 


Multicolor Screening 

Fig. 114 shows a poster head made in six 
tones. The original copy is shown in the 
upper right-hand corner. In making a poster 
head, a most practical method is to put the 
darkest tones in first, then the next darkest, 
etc. This insures a good likeness from the 


TGcedure 

J, Coat the surface of the poster or jit us- 
t ration board with a light tone of show 
card paint, Fig, 17C. Place the original 
copy in an opaque projector and pencil 
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Fig, 374, Foment* Han oi Head 
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the like ii oss on the coated surface. Mark 
the edges of the tone areas carefully. 

Mix the tonal values or colors to he used. 

Note, In Fig. 174, the small “grayscale^ 
at the top of the figure. 

B, Select the darkest tone, black or blue- 
black, and paint in the darkest areas. 

These will usually be parts of the hair, 
eyes, nose, mouth, clothes, etc. This 



Fig. 177. Second Igne Cf^j-Ips- Lfl< 0 ^ 0*1 
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produces the salient features, making 
the head recognizable, Fig. 176, 

4. Place the next darkest tone in the proper 
areas a? shown by the pencil outline. The 
two tones should give a recognizable 
likeness of the subject, Fig. 177. 

5, Place a still lighter tone alongside the 
second tone applied. This softens the 



fFg. 179. Another Tone Er*t a bll s.ih« s Facial f”f ane-s, 
Third Dimension 


Fig. 1 7fl. Third Shtdc Adds tone Depth *rd Rouinfmts 


Fig. I BO. Fifth tana Blond* Highlighted Areas Smoothly 

Into Background 
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edges of the shadowed areas and gives 
the face greater tone depth and round- 
ness, Fig, 178- 

6. A fourth tone, still lighter in value, 
painted in adjacent to and slightly over- 
lapping the third lone helps to establish 
the "face planes' 1 giving the head a 
three-dimensional appearance, Fig. 179, 

7. Mix the background tone with the fourth 
tone used. Use this mixture to paint 

77 

around the edges of tone Mo. 4, helping 
to blend (he various tones into the back- 
ground, The background tones should 
show through as highlights, Fig r 180. 

8. With this as the original art work, 
stencils may be film-cut for the five 
tones used. In running the tones,, the 
lighter tones should be printed first, as 
in the reproduction of multi-colored 
pieces, The gray scale will, of course, 
not be included in the screening but will 
serve as a guide In matching tone values 
or colors needed. 
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work is viewed in more natural color 
with this than with the amber film, 

A base board and a hinged screen should 
always be used. Register guides should 
he attached to the base board. Fig. 182, 

so that each sheet is printed in precisely 
the same location. Cart; should be exer- 
cised that these guides are not moved 
when the screen frame is removed for 
cleaning and adhering of a new stencil 
for another color, lly observing accur- 
ate cutting of the stencils in register, 
and by adhering them in register, and 
then by finally printing each successive 


Color Register 

In multicolor screening great care must 
be given to proper register ■ — the joining of 
each color with the last color. In the type of 
work discussed in this chapter successive 
colors are frequently '‘overlaid," That la, 
they are printed on top of a previous color. 
More usually than not, however, in multi- 
color work the colors must border evenly on 
each other. The following rules are impor- 
tant to remember: 

L As mentioned elsewhere in this book, 
where colors are to Hue tip with each 
other, a slight overlap of about of an 
inch is desirable, provided the light 
colors are printed before the dark 
colors. 

2. It is suggested that some kind of regis- 
ter device, or jig t be used when cutting 
the stencils. Such a device is illustrated 
in Fig. 12G. If a separate screen frame 
is to be used for each color then they 
should all be of the same size and a 
corner mark should be placed directly 
on the silk with a soft pencil, Fig. 181, 
to guide the craftsman in adhering the 
stencils. 

3, In cutting lacquer film stencils it is 
again recommended that the special 
blue film be used because colored art 
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color in register using the guides on the 
base board, no difficulty should be en- 
countered) 

If the craftsman is working in very 
humid climates and if the job must be 
what printers call, "hairline register 1 ' 
— that is the colors must match in the 
borders to an absolute degree — then a 
plastic-backed lacquer film should be 
used, -rn 


Kteeaeut 


oiiKirt 


Care and Cleaning of 
Equipment 


Many instructions on cleaning equipment 
have been given throughout the text, How- 
ever there arc always additional items of in- 
formation which the craftsman should know, 
A piece of equipment, no matter how inex- 
pensive, will be completely worthless to the 
craftsman if it is not put away in condition 
for immediate use again. 

Many of the pigments and other materials 
used in silk screen printing are manufac- 
tured so that they will air-dry to absolute 
bone- hardness. This means they will dry in a 
similar manner on the equipment too, and 
can never be removed. Many of the pig- 
ments are intended to be color tast when 
dry. They will be equally color fast on the 
finished product or on clothing if acci- 
dentally smudged. 

Solvents 

"it any solvents and cleaning agents are 
used in cleaning silk screen printing equip- 
ment, Fig, 183, A solvent may also be called 
rv \.hinner or a dissolve** It is a substance 
which will either dissolve a particular pig- 
ment or material, or which, may be used to 
thin that same pigment or material. Thus* 
when water is added, in mixing a pudding, 
the water is said to bo the thinner, or the 
solvent. Turpentine, when added to house 
paint, is said to be the thinner, or the solvent 


Adhering liquid 
Washing thinner 
Lacquer thinner 
Acetone 


Lacquer film and 
fill-in lacquer 


Water (Sometimes 
with soap or Oakite) 


Shellac thinner 
Wood alcliohol 


Shellac 


Tusch* (in liquid 
foruO 


iusche (when 


Kerosene 
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hardened) 

Renzine 

Gasoline 

Glue 

Hot wafer 

Water color paint 

Water 

Finger paint 

Water 

Silk screen 

poster colors 

Kerosene 

Textile paints 

Kerosene (virtually 
irremovable from 
clothing) 

Photographic films 

and gelatin 

Special solvents 

emulsions 

Oak tie 


Remember that there is no one universal 
solvent 

Kerosene 

Kerosene makes an excellent paint solvent 
for cleaning up. Remove IKe excess paint 
from the basin with a piece of cardboard. 
Save it, for it can be used on another job. 
Wipe the screen on both sides with a rag 
saturated with kerosene. This dissolves the 
paint quickly and one or two such wipings 
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are usually sufficient io remove all of the 
paint. 

Cleaning the Stretched Fabric 

A final, thorough cleaning of the stretched 
fabric, whether the stencil has been left ad- 
hered for future use or not, frequently re- 
quires hard nib lung with a cloth. This opera- 
tion always endangers the tension of the 
stretched fabric. Direct pressure, without a 
support behind the silk or other fabric, 
should never be applied. 

An excellent technique for “scrubbing" 
the fabric is illustrated in Fig. 184- The 
operator holds a small piece of soft cloth, 
saturated with kerosene, in each hand- He 
uses his chin lo hold the frame steady and 
vertical, and proceeds to rub both sides of 
the fabric simultaneously, exerting equal 
pressure from both sides. In this manner 
the pressure exerted is from one hand 
against the other and the fabric does not 
receive any strain. In using this technique, 
care must be taken not to scratch off any 
areas of the stencil, if the stencil is to be 
left adhered. 

Removing Stubborn Spots 

Sometimes when the stencil has been re- 
moved one small portion of it remains in 
place and refuses to dissolve, Also, some of 
the commercial textile paints have a tend- 
ency to develop stubborn spots. These can 
be removed, using great care, with a small 
hand brush moistened in the proper solvent 

SI 

and rubbed across the stubborn area, Fig, 

18b. When using metallic fabric much more 
vigorous scrubbing action may be applied. 

Removing Photographic Materials 

All gelatin materials dissolve in water 
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but sometimes slowly. Regardless of the 
solvent used, whether a commercial prep- 
aration or not, it is advisable to soak the 
entire frame in hot water for about one hour 
before attempting to remove tbe stencil, It 
will be recalled that a water soluble filler 
was recommended for use with photographic 
screens instead of a lacquer filler, so that 
water could be used to clean the entire 
screen. 

Squeegees 

The squeegee should be cleaned with the 
proper solvent immediately after use. Thin 
deposits of paint allowed to harden on the 
squeegee are extremely difficult to remove 
without possible damage to the rubber blade. 

Personal Cleanliness 
A careless, sloppy craftsman leaves his 
mark on every job. Fingerprints, accidental 
smudges, accidental blending of colors — 
these Eire the marks of a poor craftsman. If 
it is necessary to do the final printing job 
alone, as it so frequently is, the craftsman 
should thoroughly clean Ins hands with sol- 
vent and soap and water after he has set up 
the unit for printing. Exercise care from 
that point on so that the hand which will 
touch each piece of work does not get paint 
on it, 

82 
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The Silk Screen Industry 

Up until the early HJSO’s Bilk screening 
was practiced in the United States in a 
somewhat informal maimer eljicL more often 
than not, behind locked doors to carefully 
safeguard the secrets of ihe craft, Tech- 
niques were not generally well-known nor 
widespread. Sources of supply were not cen- 
tralized. Undoubtedly the paper stencil 
method was originally used because this was 
really borrowed from the stencilling artists 
of bygone periods, TuscHe and glue probably 
was developed by an enterprising craftsman 
with a knowledge of the properties of tusche 
borrowed from the lithography arts* Lac- 
quer film, of course, was a later development 
following tli e discovery of lacquer itself. 

Today the industry is a vast one with a 
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Fig. 194. Typ-icaf Small Owner-Qperfltfl J Shop 



Fig. 3 9 7. A*\ automatic 5 Green printing pro which i± 

Jk$nd fed- Tint o.prrdt<jr <n ih& $hn»tv r as he wtnjlJ 

ip i> conventional pointing prei-5, while the lifting and 
lowering of tli* icfccn, and tlse fmtE-on of fhn- murages, 
btt ill eiftomstie- 

C DirrOsy, AfE*or<A Z Supply Co 

tremendous literature, several periodicals 
(trade journals), numerous supply houses 
and countless specialized branches of the in- 
dustry. it weis inevitable that machinery 
would be invented which would mechanize 
many of ihe steps in the process. However, 
in common with certain other of the graphic 
arts, the original art work and preparation 
of the stencil is still largely a matter of indi- 
vidual handwork. The printing, feeding, 
drying, etc., have become mechanized. Items 
of machinery have been developed to assist 
(lie screen process worker in the practice of 
his trade. 

The industry actually takes on several 
broad divisions. First, there is the part-time 
screen printer who usually has a smalt 
screening unit in his printing shop so that 
he can accommodate customers with small 
jobs. lie may do all of the work himself or 
he may have the stencils prepared elsewhere, 
either photographically or by lacquer film 
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(hand cut). Then there is the small, owner- 
opera tod, but exclusively silk screening es- 
tablishment. Fig. 18G shows such a shop. 
Usually run by one or two people, all of the 
work, from art originals to final product, 
is done within the shop. Of the large, exclu- 
sive establish nienU, there are basically two 
types. One prepares stencils and screens for 
the small printer, but does no other work 
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itself. The other variety is a large, com- 
pletely-equipped screen printing plant. Fre- 
quently the larger establishments maintain 
complete art departments and do the print- 
ing in air conditioned shops. 

The illustrations which follow depict the 
varied types of machinery in use today 
within the commercial silk screen industry, 
they show the highly specialized develop- 
ment of this industry at the present time. 


ft 


Lilted. a fid 


Fig. I 66. An aul&niatie printing press attached to _ an 
d l 1 5 m * H e feeder known as Ihe stream ( nader. 5 1 m 1 1 n r 
tc thr- p n*ifm a fi-c funders used cm printing preitos., the 


Fig. HO. This sJkjwj She new Pry Screen Process In oper- 
AtEori. Drying -of largo piece? of stock hat always bean 
a problem in (he si lie screen industry. Wllh this equip;- 
moiit She paint is applied through an electrical Jy healed 
3-creen. resulting in a finished pie-ce which is dry to touch 
ss soon -as it is taken ouS oif the press. 

^airrJcry, Dry ic reerr P/QSts*. tnc. 

Fig. I E9. ILeFt'i A drying machine known as the ''Ther me- 
jet." A conveyor belt carries the printed ilia el voder tho 
drying unil, raisins si ihero long enough f-nr drying and 
carries It duF she other end. 

CeivrS^jy. JfcstorcA £ E m J k Co 






Fig- F 9 i r This s how& an automatic feeder,. connected le 

an airt-omaHc prjhFihg p-fnii,, in turn cotifiec;Fpd Iq o 
' Therm-o fet" dryer, Tit stock it hendFed auSomali-ta II y 


From blani stott, through feeding. pnnlirtg and d. 
lt> the finished product. 

Cpvtteiy . Grrirnr . 1 ffei-earc^ £■ Swpp/y te. 


Fig. 191. A still Jarngnr /aiiaiy of a jig press f&r printing 
on larger objects, Mich as barrel*. dforns. refuse cam, etc. 
ConrfciK PhtfO Scra-fin Process hf^p. Co- 


Fig. F 92. A special jig press For prinlimg olFiar 
flat objects. Glasses, F-grrljrars, jars and bottles 
printed Fn this manner, 

Cofrreiy. Atiai JfJJS Sy^p.'j; "a. 
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Fi g, 194. 5* 3i F-g h I y ip&efd lilviJ hdl die induilty bee* me 
lhe!r 1hi<: mac bin® ]j iMrsI jaln'y For jharfm-nin g lh@ c(i go 5 
of febtej-bD-dc tl -It] u-frigtti. In plafiFl wlicra hundreds 
of p-inls Arc produced eiicb d^y, (hj pr^b-lom of Gasping 
keen edgei on. 43i ^ iqueeger bladei bet^mti <s sc-iiom 
cn®. 

Ceuffeir, J"fir N-nr Bit' Co 



Fig, 195, A iv aJjiisFatile pdnfing base wlfh ii i n -g e- s-, totrfl- 

Ic-rb-a ’anted. Piri device, v-e-i-y popular f‘i mai-S prut) jclicn 
planFs, ten bo tin-d viifh any p.'n fia. r nd screen when nl- 

lathed pejroan&ntly it i pdrding fable. The i trees b 
mc.T ly mounted in F!‘ic fldjujFflblp hireling device a t fho 
back a i- d the job U ready to be printed, 

Cocrtary. S,!Si Stvcr-o ijdip o!y Co 
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Sources of Supply 

Since source* of supply change so fre- 
quently amt vary so greatly from geograph- 
ical urea to area, it is suggested Licit the 
home or school craftsman use his local class- 
ified telephone directory as a guide. The fol- 
luwing headings hi this directory tv 11] he 
helpful in locating a denier: 


THE SURVIVOR VOL. 8 


Arts il 0 rafts Supplies 
Faint Manufacturers &. Distributors 
Paint & Painters’ Supplies- Dealers 
Paint & Varnish Removers -Deal era 
Faint & Varnish Removers-Manu factor era 
Photographic Equipment & Supplies- 
Retai I 

Fruiting inks 
Printing Supplies 
Signs- Equipment & Supplies 
Silk Screen Processing 
Silk Screen Processing Equipment & Sup- 
plies 

Stationers 


Must manufacturers do not Like to sell 
directly to the consumer because It violates 
agreements which they have entered into 
with their dealers and distributors. How- 
ever, they will always furnish the name and 

address of a dealer in any given area. 

87 

\y 

Projects 

This section will help the user of this book 
to refer to the various techniques discussed 
and suggests projects for the home and 
school shop which can be made using each 
technique. 

Technique or 

method used 

The pocket sized 
screen (Gimp. 1) 


The paper stencil 
method (Chap. 6} 


The tusclie and 
fjluc method 
(Chap. 7) 

Have rats color 
resist (Chap. fO 


r,il ci p i i: v film 
method (Chap, E>) 


Photograph ic 
tut! I hods 
(Chap. lb, m 


Suggested projects 

Mo nogra m tried ha nd I e c re !i iefs 
Monogram med shirt pockets 
M on ograin m ed no tehen ds 
or letterheads 
i>( ono pram i ti ed nee k t ies 

Greeting cards of ah kind -5 
Decorated paper napkins 
Decorated paper guest towels 
School posters 
Club posters 

Decorated scarves and he i chiefs 
Printed yard goods 
Drapery material 
Dress material 

Posters 
Handbills 
Greeting cards 

Printed aprons 
Printed nursery curtains 
Printed kitchen curtain material 
Printed bookbinding cloth 

Boy and Girl Smut Neckerchiefs 

Chib emblems 

Posters with eri-nt dedal l 


Artists' ftMemilfi 
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Ht n ! [ ienlm- 
f3CS , t-e , »^snj^ 

(n ih[i. i:n 


School posters 
Program covers 
Athletic jackets 
Summer "T” shirts 


A L actively rieco rated by screetimg: 


Skirts 
Table linen 
Place mats 
Sunbonnets 

Bin-use cuffs and collars 
Summer poeketbooks 
H el ir ribbons 


Pajamas 
Chair covers 
Tray cloths 
Beach robes 
Cloth belts 
Pina loros 
Gift ribbon 


(iift wrapping paper 
Portfolio covers 
Desk hlut-tcrs 
Shower curtains 
Scrap book covers 
Canvas for lawn chairs 
Paper shopping bags 
Dresser scar cos 
BciE s premia 
Pjuunlry bag 
Do LI i c s 

Knitting bag 


Bibs 

Iiook covers 
Phono book covers 
pEitlnooin mats 
Pyn nafl Is 
Curtain tic backs 
Potboklers 
Pillow cases 
Shoo bag 

Omir sets (bead arnl ell-] it 
piece s ) 

Smocks 
While gtoves 


■* " — ■ — — 
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Index 


A eetu 1 e n « I ra w i it g on , (38 
Adhering 

gelatin mm, !i7 
hints, 4fi 
lacquer film, 50 
pre-son si Used film, -ID 
Adhesives, 38 
Alphabets, acuiffis of, 87 
Ammonium bichromate., 88 
Anglo irons, IQ 

Appearance, of silk screen, 18 

Aqua magic kit, 8b 

Art work mid lettering, 88-78 

Rack bar, 82 

adjusting height, 28 
Backing sheet, removing, 50 
"Bank" pins, 40 
Benzine, '!i 
Bibliography, 88 
Bill bon i d s i zos, l fi 
Binder’s board, VI 
Block-out laerpLcr, 47, 51 
} i I nek -out 1 ria te r Lai S, \ 5 
Iflue film, 62 
Bond paper, 18, 35 
Bottles, 15 
"Bridges/' 11 

Blush, n so in cleaning screen, 81. 
Butt joint, 18 

Camera lueida, 06 

Carbon pel per, to transfer design, 1 3 
Cement, rubber, 41 
Circle cutter, 47, 4 ft 
Cleaning agents, 70-31 
Clipping file, CC> 

Color 

advantage of silk screen, I n. 

Eiciil color mixing, 80-31 
chart, 32 
identification, 31 
mining for poster baud, 75, ?(? 
Color register, 77, 7B 
when rutting, 18 
Color sequence 

with opaque color, 18 
with transparent colnrfe, 4 9 


Corner irons, 18 
Cornstarch, 38 
Corsage pins, -iy 

Cost, nd vELLitjigc of silk screen, 15 
(.'■minteiAW-ig||l. f 1. u snp]i ml frame, 2\l 
Cushion, Tor silk, 20 

Dacron, IS, 24 
Da -gin, 33 

Decals for decal conmn Las) , 15, 33 
Developing, ilirect photographic method, G4 
Development 

of gelatin film, 58, 57 
of pre-sens Ltizetl film, by 
Direct photographic method, 18. 32-85 
Drawing hoard, for base, 21 
Drop stick, 22 
Dry screen process, 83 
Drying machine, 83 
Drying racks, 27 
Drying unit, industrial, 28 

E g g wl i i te , 1 4 

Flush rmilory hoops, 14 

Emulsion 

for cl i root photographic mixture, 112, 63 
mixing direct photographic, 33 
Enamels, 3(1 
Equipment 

care and cleaning of, 78-81 
making, 17-2y 
Exposure 

of direct photograpliie screen, G3 
of gelatin film, 53, 58 
of pro-sensitised film, (?1> 
of screen process film, ID 
Extender bsL^e, 8 3 
Extra -weight Films, a 2 
F-Z. frisrpiel, 1 1 

fabrics 

fo r sc t’c Li ns, 23 
clean i :ig the silk, 8(1 
Filler, Sink util for, SO 
Film materials, 15 
Finger paint, 13, 33 
sol von I for, 30 
Floekitig, 83 
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Fototype, (37 
Frame 

attach rug to bftfie, 21 
for experimental screen, 12 
hinging, 21 
si jfi of membgrfi, 17 
supporting, 22 
French curve, 48 
Furniture decoration, 11 

Gasoline, 30 

Gelatin, of direct photographic mixture, 62 
Gelatin emu is so ns, solvent for, 89 
Gelatin transfer film, &3 
Glassine paper, '15 
Glue 

diluted, 45 
solvent fur, SO 
Glycerine, (33 
Gothic alphabet 
making, 07 
Squared, 70, 7l r 72 
Grades, nf silk, 15 
Grease pencils, 4.1 
Green film, 52 
Gum arabic, 4-3 

Hairline register, 78 
Halftones, screen for, 55 
Handle 

on frame, 22 
squeegee. 2(3 
Heat, for drying, 28 

Heat-setting, 11 

Hinging frame, £l 

History, of silk screen printing, 15 

Housing, of squeegee blade, 25 

[dent if i cation of colors, 31 

Indirect photographic method, 15, 53-61 

Infra-red beat, 28 

Jig press, 85 
Jigs, 29, 77 
Joints, for frame, 18 

Kerosene, 39, 35, 88 
in cleaning up, 80 

Knife, sharp for cutting lacquer film, 46 

La Cq tier, 39 

solvent for, 713 
squeegees for, 27 
use with tusche, 38 
Lacquer film 

removing from screen, 51 
special types of, 52 
Lacquer film method, 1(3, 45-52 

Lacquer-proof film, 52 
Leg stand, 22 

Lithographer's crayon, 16, '12 

Manufacturers, sales practices of, 80 
Masonite tabic top, 23 


Matte finish film, 551 
Mesh, of silk, II, 15 

Met at screens, use with indirect photographic 
method, 6ft 

Metallic pigments, ,38 
Mineral spirit, 30 
Miter Joint, 18 
Mixing silk screen paint, 3 1 
Mixing varnish; 80 
Monel, 3 5 
Monogram, IS 
Multicolor screening, 74-78 

Newspaper, in reverse color method, 43 
Nylon, 15, 24 

Offsetting, 27 
Oil process jiaEnts, 30 
mixing, 30 

Oiled stencil hoard, 14 
One-handed squeegee, 26 
Opaque projector, 67 

use in tone separation, 74 
Organdy, 18 
Overlapping colors, 77 

Paint, mixing, 8(1 
Pantograph, 56 

Paper stencil method, 10, 35-37 
Personal cleanliness, 81 
Phosphor bronze, 15 
Phosphors scent pigments, 33 
Photographic films, 1 5 
solvent for, 89 

Photographic materials, cleaning screen of, 81 

Photographic methods, 18 

Photographic positive, 53, 65 

Photographs, screen for, 55 

Pigments, for silk screen, 33 

Plastic back film, 51 

Plastic-bucked lacquer film, 75 

P Lh S tic hacking sheet, 45 

Pocket screen, 11-14 

Porous fabric, 15 

Potassium bichromate, 62 

Powdered tempera, 33 

Pre-sensitiKed films, 59 

Pressure, to cut lacquer film, 46 

Pressure-Sensitive letters and background tones, 
6S, 69 

Primary colors, 31 
Priming pigments, 33 
Pi inter's specimen hook a 67 
Printing base, adjustable, 35 
Printing frame, 54 
Project suggestions, 37 

Rucks, drying, in professional shops, 23 
Razor blade, 13 
Kcducer, 30 
Register 

of colors,, 77, 78 
device, 77 
guides, 21, 77 
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marks, 50 

Regis ter 'Cutting device, 49 
Regular extender, 31 
Reserve [r, for paint, 10 
iiosi materials, 41 

nee oJse tuscbe and glue 
Retarder varnish, 30 
Reverse color method, 43, 44 
Rubber, for squeegee blades 27 
Rubber blade, for squeegee, 25 
Rubber cement, 41 

Screen 

cleaning after using gelatin film, 13, 58 
□eating with emulsion, 63 
Screen printing press 
automatic, 82 
with feeder and dryer, SI 
with stream feeder, S3 
Screen process film, 01 
Screen value, for &i!k screen halftones, 56 
Scrubbing technique, flO 
Secondary colors, 31 
Sensitising solution, 53 
applying, 54, 55 
Shade of color, 31 
Sheliae 

solvent for, SO 
for taped areas, SI 
Shipping erates, 1 1 
Show card mixture method, 16 
Show card color for reverse color method, 43 
Shrinkage, of screen fabric*, 24 
Signs, 15 

SilhouEttes, making acres] is of, 65 
Silk 

limiting doth, 16 

experimental, 11-14 

for indirect photographic method, &3 

industry, 82 -So 

stretching anti tacking, 19, 20 
Silk screen paints, water soluble, 34 
Silk Hdraen poster paints, solvent for, SO 
Size limits, of silk screen, Id 

Sizing pigments, 33 
Solvents, 30, 79-31 

for tuSchp and glue, 33 
Spots, removing from screen, 80 
Spring, lo hold frame, 22 
Squeegee, 12, 13, t8 r 26-27 
cleaning, 81 


bolding, 2G 
sharpener, 85 
sharpening blade, 25 
support, 23 
Stencil decoration, 11 
Stencil knife, 36 
Stencil method, 11, 16 
Star eh, laundry, 13 
Streamers, 16 

Stripping solvent, pro- sensitised film, 60 

Supplies, sources of, 86 

Syrup, in reverse color method, 43 

T able top, for base, £1 
Taffeta, 12, 15 
Taping edges of silk, 20 
Tempera, 33 
Tom pern paint, 13 
Template, to cut. letter, 67 
Tertiary colors, 32 
Textile pat hits, 33 
solvent for, 36 
Textiles, squeegees for, 27 
Textured patterns, obtaining, 42 
Thinners, 30, 70-81 
“Ties”, 1 1 

Tightness, of silk, 29 

Tint, of color, 3 1 

Transparent extender, 31 

Turpentine, 30 

Tuat’be, solvent fui L , 86 

Tusche and glue method, 16, 38-42 

Two-handed squeegee, 26 

Two -person squeegee, 27 

Tympan paper, 3H 

L r ses 

paper stencil, 34 

of a ilk screen printing, 15 

l. use he and glue method, 41 

Value of color, 31 
Varnish, 30 

Versatility of silk screen, 15 
Vinegar, 14 
Vinyl plastic 
pigments, 33 
squeegees for, 27 
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In Twelve Practical Lessons 


orewor 


T !TE objective of ihcse logons is to present in a concise 
manner, certain fundamental /ads of arc welding, the 
knowledge of which will enable the welder io use the 
Welding process successfully and economically. 

Welding, as ordinarily considered, may by defined os a 
method of joining metals by fusing thy edges er surfaces, 
causing them to become molten, and (hereby be fused to- 
gether without pressure being applied. Tins is known os 
fusion welding. 

In welding, use iff made of an electrode hold in a holder 
(Fig. 1) which is connected to one terminal of the generator. 
The base metal or metal 
being welded is Con- 
nected to thy oilier ter- 
minal, 0!' is laid on a tu- 
3>] e with a metal top 
which is connected wilh 
the other terminal. Thy 
terminal of the general- 
tor to which the elec- 
trode is connected de- 
pends upon the kind of 
electrode used. 

The cur rent- carrying 
electrode is touched to 
the base metal being 
welded, withdrawn and 
held 50 as to form and 
maintain an are. A small 
pod, or a crater. Is melt- 
ed in the base metal. The 
electrode is also melted 
and deposited in ihy 
crater. The metal in the 
crater is agitated, mix- 
ing the molten electrode 
with the base metal and 
forming a dense joint. 

When the electrode is 


APTHUft MADSOM 


metal, Ehc process is 
called the metallic arc 
process; when carbon, 
the carljon arc process. 

Obviously, the metal- 
lic electrode furnishes 
additional metal l-y the 
base my Lai. iSut in llic 
ease of the carbon arc a 
iillcr rod may be used — 
the rod being fail into 
Lhe arc and melted, 
fused, and mixed as out- 
lined above for lhe 
metallic are. 

The details of these 
operations are given in 
the lessons that fulU/w. 

Welding current is 
obtained from special 
generators, file do Laifa 
of which are given in 
the lessons. 

It is evident [fail the 
arc is very hot (tem- 
perature of approxi- 
mately 10,000 degrees 


1 HE many ncknowltrdcj'ed 
vd v Hll la-q <?3 p£ me w^S^Lnq in ItLaitlldinlnq, repair. 
irc<l tritd tOrtS Ini fling SiiathinOty, etful pmerk gnd 
pio^ucL-q ol many hinds, pfits tha urqonl tw^rl Jor Lis 
widespread UftC i r Ainorica'l way jirnfhiclton pro- 
qrgm. lictvo piompted Ike odllor oT SCIENCE a HD 
MECHANICS EO poueiil lliesf Iwelve prncFicaL Lonsomi 

lor line b^nnlit pE m-rrmy rca-dpri; Eor whom ti working 
knowledge nF me din q --vi.i.1 bra vilSd-CCblo W OH 1T J 

making tnaoL 

in seeding tin? cooperation of The Linen In Elec Uric 
Company Ibo editor has miido available to renders 
Lite principles and malarial tor welding instruction 
acctnituEaled and rr p f '1 i ■’ H In The Lincoln School of 
Welding whi-ch han bean in cOtt 1 1 tUiOllS since 

in u1dbli^hin«nt in IS 17, 

WJjjEe lhe lesions in ttnj- allies pre bnill urouricl (!lO 
welding p TU i p mon F and nicclTodpj! ifidnu Idclurfrd by 
Lineals, the author poliUg ovl that tho principle* con. 
bt applied la olhcf rngira g nn(J types o£ eg u LjJmen t 
provided they mc-dl 1hn apaci.JjcCilj-D'nii Eoir IliO W-Oik 
wilirh. Eh(- i-o-Msans caver. 

The otilhor oi Ihese lessons., Mr. Arthur Md<tion. is 
and ha* been (or m-ony yevrs tbr> chief snEirotlor Jtt 
Tin* Lincoln School at Welding, located crl lhe pJgnt 
of The Lincoln Declri; Company, world's Ifltrgest 
mtihtilaohsrer 1 of are weldinq equipment. Cleveland, 
o, Mr. Madfipa is ganiated in his wotk by Four Full. 

ilm.fi jns-(iuc(oTK. 

—THE EDITOR 


The eleclroilo is heM i:i 
n holder (unshielded tn 
shielded handle) which 
Is connected to- one ter- 
ming I of !b* g tm ernloi . 


30 
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Tigs, $ ci tLtl 4. Special 
gJnssr Ln a bead ntijiflld 
(3j Or il llOTld shield [4) 
pifC-vidpe cyo [Pl'Cted'ion 
(rwtn Eh* inEense g]ara 
l tin Wtldinq □pcrCilidll. 


F.) ;md therefore i-hruws 
ofl both light and beat. 
It e& accessary that 
propci' protection be. 
used. For eye piotec- 
[ion .special glass in 
cither a head (Fig. 3} or 
hand (Fig. shield is 
n seel. It is essential that 
Hits {/[ess be Tised ett eft 
if mes when looking AT 
THE ARC, As the spe- 
cial glass is expensive, 
it is protected by an Or- 
el in ary deEEE- glass. 

Gloves (Fig. 5) pref- 
erably of gauntlet type, 
should be worn to pro- 
L ec L the hands. A suit- 
able leather apron is of 
great use in protecting 

die clothing, particular- 
ly when ope ruler Is sit- 
ting at his work. 

It is a I a o important 
111 ee l trousers without 
cuffs are worn and that 
legs of the trousers be 
held down over Hie slice 
tops. Bicycle clips are 
excellent for this pur- 
pose. Leather spats or 







!-Er-£fRn5iCH 

L!^ 


l"ig, J. A rraE(ir is m el Led 
in I ho i.jg'if, mrlnl. TEm 
■ftleelrodn also mo Lis r- n i.l 
L& deposited in llie era Eg r. 


Kig. 5 r CJtQvni: prtlerably gi Ihn garni L- 
lel lypfl ait worn If? protect El:* hands 
[jcrn huiEH du* SCr ltl£ inEomc Istdl imd 
SPOClEer <?l Jnalten m ir I u ■ , 


leggings may be used. Otherwise there is a pos- 
sibility of hot metal falling into the culls or shoes. 

Where other work is done in Hie same shop, 
bool] is ary necessary to protect the men from 
tho arc rays, figure fi shows a popular type 
welding booth. Thu booth and walls of the shop 
which might i olivet rays should be a dull black. 
Fireproofed nan v as curtains on a pipe frame 
make ei very acceptable booth, although asbestos 
curtain or sheet metal are touch to be pryfci-ivd. 
Inside the booth should be a welding table. 

Figure 7 shows one type. A metal 
top. properly supported at a cor- 
rect height, with provisions for 
good connect Ion of ground cable, 
is about :dl that is required. The 
operator eaai construct this oi 
structural parts. Art insulated 
hook, or something similar, should 
bo provided lor the electrode 
holder, 

The el&xL [Ef?j!L is the elec trod e 
holder. This should be mechan- 
ically st long, tight in weight, and 
be capable of holding the elec- 
trode firmly in position during 
welding, but allowing easy re- 
moval and replacement of elec- 
trode. It must not become too 
hot. The connection from elec- 
trode holder to me eh 3 3io is made 
by cee hie, which should be very 
flexible st) as Lo offer a minimum 
ol restraint it!, the operator's mo- 
tions. 

In addition to tho equipment 
outlined above, the following 
should be available: Steel scratch 
brush for denning welds, remov- 
ing rust, etc.; tools for removing 
scale and slag from welds; carbon 
and copper blocks for backing up 
strips; and the usual shop equip- 
ment, such as vises, hammers, 
tongs, etc. 

The arrangement of table and 
work should be such that opera- 
tor may be comfortable. A 
strained, awkward position inter- 
feres with the doing of good work, 
whereas an easy, comfortable po- 
sition is helpful and results in 
better production at lower costs, 
Special Instructions. Do not 
play with the welding machine. 
Make a definite plan and follow 
it through. Learn the funda- 
mental principles and wherever 
possible reduce your problems to 
those fundamental principles. 
You will find the solution of your 
problem much easier if you do. 

Practice making samples and 
continue practicing ynd then do 
more practicing. 



Figs, Ef end 7 . A popular sypn t?J weld, 
i si q bPOlTl shown. Ln jfi}, and in {7} i. 9 - 
y-kaEchrd Lha iJtelat Eopp*d la bit uS-L'd 
Ln ihd ]] : j o II 1 . 
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Ifl’DEqClJTTIHi 

0\*T *i1_nr 

J. 

F" 

4ocd f'Er*TfWT|[m 
AT It? epJO FlKWH 

Fig-. 3, A correct heart .^.h-sultt 
h t(vt ft -gfi-orf pcnctreifaSfl., no 
dveTlctp. find no undeircul- 
Lnq Thp rUiaiigcf I feasible 
iuslpn fflUJl bt Db'aintirt. 

Open, tip Lfe lo welds, ex- 
amine tbt h m r criticize your 
work, ask criticism from 
fillers, Because you are 
tnolLing (i lot of metal La not 
a sign that you are welding. 





CASTING STEEL 

W^ighl .17,5 ]Ls. Weighs t£-5 kba, 

Mttleritil S&.6T5 J-Tginrigl 5G.33 

Labor ,,,,., O.QfflD Inhoi 0*,31 

Total SD.B7.5 Tn-taJ . „ Stt.54 

Saving 1 , c.’ii on s Ling . SO. 135 



STEEL 

Weighs ...H fl lbs. 

Material SO. 19 

La bar 0.13 

Tata! 50.43 

Saving, OH, casting .50,455 


CauFion — Never look nt 
(lie arc without using a protective glass to shield 
(he eyes. Use a good high-grade welding tens 
in all eases. 

Direct exposure or a “flash” will result in a 
very painful, but not permanent, burning of the 
rye - 5 - If Lhe eyes are exposed to the rays of the 
are'an application of cool boric acid is helpful of 
a few drops of 5% argyrol every four or five 
hours. Aspirin will relieve pain and headache 
and permit rest, which is very helpful in pro-! 
moting quick recovery. 

The position assumed at work lias rt great 
bearing on the kind of work done and Lite speed 
at which it is done. Therefore, be os comfort- 
able as the job allows. It is easier on the opera- 
tor and results hi bo iter work at lower cost. 

It may be well at (bis point to explain, define, 
and illustrate certain terms customarily used by 
welders. 

The bead is the metal deposited by the elec" 
trode (Fig. 2), . 

When the arc strikes the pEirent metal, metal 
5s melted forming a pool or pocket. This is the 
crater. Its depth indicates (ho approximate 
amount of penetration, 

A correct bead should have good penetration, 
no overlap or undercutting. Overlap is the 
amount of deposited metal “overlapping” but not 
fusing or melting into the pa re tit metal. Under- 
cutting is a melting of base metal along the edge 


of Lhe weld which results in a depression. I ig- 
urc 8 for explanation of these terms. 

Often considerable ingenuity is needed on the 
part of production and maintenance men to over- 
come the handicaps of material and labor short- 
ages. Arc welding mokes it- possible to fabri- 
cate virtually all types of machines and devices 
i from materials readily obtainable, such as scrap 
pipe, for illustration. 

An example of this is the case of wheels (Fig. 
fl) used on trucks and similar equipment for 
transporting materials within manufacturing 
plants. Although at first it might appear that a 
wheel would lie a difficult piece to make, a closer 
scrutiny shows that the opposite is true and con — 
side ra hie sums may be saved by arc welding 
wheels. 

It will be noted that the wheel shown in [he 
center, fabricated by means of arc welding, was 
38% less expensive than the one on the left, 
made by the previous method. This saving was 
due to reduction in lhe weight of material and 
the fact (bat the material used was less cosily. 

The arc welded wheel shown at the right in 
lhe illustration was still less expensive, because 
of simplification in design. This one saved 43% 
jn cost over the previous type of w tic cl used, 
and 22 % over die other are welded design. 

Wheels of tlds typo may be made in almost any 
size and used in many applications. 


Principles of Arc Welder Operation 


LESSON 1 

i [tC uieJd.Miff, in principle* is similar to arc 
/\ rtflJf.fMjfj. An are lamp has two electrodes 
/ \ with their find a slightly separated. When 

a powerful electric current passes from one Heo- 
Irode to (he other, U has to jump (lie opening* or 
“gap," between them. Jn doing so, the electricity 
generates intense heat between the lips of the 
electrodes. This terrific heat produces the bril- 
liant light, or "are,” from which the arc lamp 
takes its name. 

The arc for welding is produced the same way. 


A powerful, (hough harmless, electric current kn 
forced (o jump a gap in complete its circuit, i he 
gap is between [ho end of an electrode, to which 
the current is earned from the Eire welding gen- 
erator by a rubber-covered wire cable, and the 
111 el id bring welded- As the electrical current 
jumps the pa; . it genera lew such intense beat 
that it melts niclal i aslant ancously. The temper- 
a (urc of ll^c electric welding arc is 12 Limes, hot- 
ter than ei broiler! And that heat is something 


to be handled with care. 

While the are for an arc lamp and the ore for 
welding are Lhe same in principle, there is one 




r. 
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Arc wijlcior with. j-gJ( inchesting {JunJ c&tv 
li:iuuuH contra]. 


In one instance f the 
the other, it w&itu 


l?i,i Hi by welding, The welding electrode is held 
so that there is a gap between LLs tip and the 
me In I which is being joined together, The bent 
ol the welding are produced by the electrical 
current crossing the g;ip melts Use end of the 
wire, or electrode, and also molts the part or 
p ar (S being welded at the point where the arc 
touches it. The molten metal from line Up of 
the electrode flows across the arc to the molten 
spot of Hie parts being welded. When the melted 
steel cools, the parts welded together — no mat- 
ter how many there are in the particular struc- 
ture!- become one. sin file piece. Not only is the 
welded structure one integral unit, but it is ac- 
tually stronger in the welds than anywhere else! 

The remarkable simplicity of arc welding -Us 
ability to join metal directly together without in- 
termediate connecting members and without the 
many ^ extin^ opera tions of 


3. Any (S^fl-irea t - ol l-a rrj- 
i curve may bo oliltiino-d, 
varying Hid lelL>LClnd 
i scjLcc'or/' 1 0 clboeiqo 
opt-rt -C I rc u L I volltig-Q, 


Fig. S. Tile cam'bLittitioij t>[ 
tin; 1 yj-o rantjohi cnabLei (lift 
opn.rn 1 or to blanker Lite a nr 
lire sr-yisgo at lbs 


Fiq. 6. Til* opeircilar ctrn g-Ol 
varying pn-iicIraLLon Q 1 any 
wtitdlng e«rr?nl wilh (h-9 
tiucil continuc-us can I rot. 


Fig. I. Ely varying tba rLghl 
hand e-ict LroU JJ ttic Cnrrcn 
fflllirslr" th.ii d Girth'd weld 
ing •cu.irc-.nt is ab 1 nsii*d. 


p eclnl <UaLs. on I he, TOIluaJ bn* tE 
Ihe medium nre welder. 
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being <h jnti (are not in operation). (R) Arc 
voltage 18 the actual voltage across tine ate while 
welding is being <1 one (Eire in operation). IT the 
machine has a voltmeter, voltage indicated will 
be as fellow^: A — open circuit voltage — arc not 
in operation, R arc voltage — arc in operation. 
What cfFcct does dual continuous conlrol have 
on (he performance of l he welding arc? Con- 
sider what, happens to the welding current when 
tliis control is operated. 

By varying the left-hand control, the "job se- 
lector," the open -circuit voltage is changed, pro- 
ducing any desired volt- ampere curve such as 
those shown in Fig. 3, 

Here's how dual continuous control varies 
penetration at any welding current. 

By varying the right-hand control, the "cur- 
rent control,” the welding current is changed 
with any given open-circuit voltage producing 
any desired volt- ampere curve such as those 
shown in Fig. 4. A great number of volt- am pore 
curves can be produced ter each open-circuit 
voltage adjustment. 

In other" words, the combi nation of the two 
controls allows the operator to blanket the en- 
tire range of the welder as shown in Fig, 5. He 
can choose a volt-ampere setting which can be 
anywhere between the curve of lowest open- 
circuit voltage {Curve I) and minimum current, 
and [hat of the highest open -circuit voltage and 
maximum current (Curve 2) (Fig. ,1), 

To sec why the operator can get varying pen- 
etration at any welding current with dual con- 
tinuous control, glance at Fig, §. Select any weld- 
ing current arid its corresponding arc voltage 
such as the poim. A.. Through that point, any 
number of volt-ampere curves can be produced, 
varying in slope as shown, from the gradually 
sloping Curvy 3 to the steep Curve 4. (In ac- 
tual operation this effect is produced by varying 
the open-circuit voltage with the left-hand con- 
trol, while maintaining thy same welding cur- 
rent with the right-hand control.) 

Now, suppose the arc was shortened, decreas- 
ing the arc voltage to B. 

It is clearly evident from the I wo curves that 
this shortening of the arc gives a material in- 
crease in (he welding current for Curve 3, 
whereas it causes little eflect in the current for 
Curve 4. The greater the pick-up in the cur- 
rent. the greater the penetration of the arc. It 
is, therefore, obvious that by varying the slope 
ni the volt-ampere curve, wy vary the penetra- 
tion, and by means of dual continuous control 
Ihij; can be done to any desired degree at each 
and every desired value of welding current. 

Both controls should he used to gel thy easiest 
operation. Any machine which does not have 
this feature cannot possibly give an arc of the 
&nruc stability throughout the range of welding 
currents that is obtainable on this machine. 

The setting of t.hepv self- indicating dials for 
desired results is extremely simple. The voltage 
control dial, on the Jeb of the control box (Fig, 
2), is divided into four segments, three distine- 


Faq. 7. A w ?] de r tor 
work on 3i q-fs L gov gw 
■m-civEs ir gulfing llio 
use oi nmcill ^]-frClh'Oilo?. 

lively colored, which 
arc labeled: large 

electrodes, normal 
welding, vertical and 
o v e r h c a d, :md a 
fourth segment in 
black for use with 
special low - current 
applications. The 
voltage setting la- 
beled, ‘‘large elec- 
trodes,'’ is the 1 ugli- 
est. Others arc suc- 
cessively lower in the 
order named. 

The current selec- 
tor, or rig hi- Ei and control (Fig. 2), consists of 
graduated current readings with a movable in- 
dicator which lias three colored arrows corre- 
sponding lo the distinctively colored segments 
'oil the voltage control - 

In setting the machine, lire operator should 
first choose lhal voltage setting which is re- 
quired by the work and desired results. 

Then by setting Ihe arrow which corresponds 
in color to the segment indicated on the volt- 
age control, Ihe exact current 8 ul table for the 
work may Vie obtained. 

On each segment of ihe voltage control there 
is a conlrol marking with smaller divisions on 
each side. When the voltage Indicator is set at 
this control marking (lie current indicated by the 
same color arrow on the current Conlroi will be 
Lhe current used at live arc. However, Ihe volL- 
age indicator may be varied above or below I his 
central marking to obtain fine adjustments so 
that id! conditions or job requirements may be 
met, the are current varying correspondingly 
from (hot indicated on the current selector dial- 
By means of these controls and dials, all 
guesswork has been eliminated in selLing (he 
machine. The "getting acquainted" period is no 
longer necessary. The required voltage and cur- 
rent with any desired volt- ampere characteristic 
may be accurately and quickly selected before 
lhe welding operation is begun. 

The are welding beginner should fEinulim-ku 
himself with Hi is welder and it 8 controls by ex- 
perimenting with the sellings and noting results, 
The lesson# in this scries arc planned for use 
with 200. 300, or 400 -ampere weldors. However, 
the over- widening use of arc welding and the 
development of electrodes for light -gauge weld- 
ing have indicated the need Tor it machine that 
would give the seuuc easy, stable sue oh light 
gauges with small electrodes as that obtained 
with larger machines on heavier work- The re- 
sult Is the unit shown in Fig. 7. The beginner 
will find it very easy to handle, and the experi- 
enced welder will appreciate 31 s smoothness and 
that quality known ns “Teel of (he Eire.” 
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Striking the Arc and Running Fiat Bead 



LESSON 2 


Hg. I* Adapting an old auLe Era mo For on n special Trailer,, using 

a wtifllmrl ulotlxO'.lOj 

W HILE ihe bare, dusted or lightly contact 
electrodes are used in a comparatively 
limited number of applications in in-dlis- 
t ty generally, two lessons on (his type of elec- 
trode are included hero. One rciisun is that it 
is more difficult to hold trn ate and to become a 
good welder with tins sensitive type of electrode 
Ilian it is with the shielded -a re or heavily coated 
type. Also, with the bare or washed electrode, 
it is caster Cor the student to see what actually 
takes place in tiro arc. lie can thereby become 
faniihur with the action taking place at the arc Rod Size 

durii 'ekling. A welder who becomes profi- 
cion l with bare electrode. 1 ? and masters the if sen- 
sitive opera ting characteristics can readily learn 
to use iho shielded- arc electrode a] id will be the 
belter welder. Constant practice with both kinds 


specimen (average, as welded, 
for various sizes of electrodes) 
arc as follows: tensile strength 
— <3 5,000 to 55,000 pounds per 
square inch; ductility 5 *^ to 
10 % elongation in 2 inches; 
impact resistance — 8 to 15 foot 
pounds Lcod; fatigue resist- 
ance— 12,000 to 15,000 pounds 
per square inch; density — 7,5 
to 7.7 giams/c.c.; corrosion re- 
sistance-- fair, 

POLAHITY, '‘Straight po- 
larity" and "reverse polarity” 
arc ufLcn referred to. By 

"straight polarity'* is meant 

that the negative side is the 
electrode and the positive si do 
is the work. By "reverse po- 
larity ' 5 is meant that the work 
is negative and the electrode 

positive. Remember these terms carefully. 

Use straight polarity, that is, make electrode 
negative work positive {-!-). 

fluid short arc. Tip of electrode should be 
just close enough to forward edge ot crater to 
prevent sticking, A good shul't arc of proper 
voltage is usually indicated by a steady snappy 
crackling sound and steady shower of small 
sparks. Too Long an arc will hiss and sputter. 


FOR FLAT WORK 


Amperage Rampe 

50 - 00 

85-125 

. 150-170 

, 100-210 

200-225 


of electrode^ makes the skilled welder, 

Material needed for lb in study includes: scrap 
steel plate, and a 5 52 -inch washed type elec- 
trode for general welding of mild steel in all po- 
sitions, which conforms to American Welding 
Society Specifics I ion E r .- t. r j I S . A few of the many 
applications nf this electrode me: filling Rules, 
welding tanks for galvanizing, filler rod for 
larger gaps, well screens* repair oT steel castings, 
tanks, build up work, cable way drums, building 
up shafts, ornamental iron, high silicon steel 
parts castings, w c Ids requiring galvanising, 
slacks, hot water tanks. Figures 1 and 2 show 
( 3 >is electrode being vised ter adapting old auto 
frame for use on a trailer and also ter welding 
an 85 -mile pipe line in 2(1 days. 

Uniformity of this rod assures a steady, non- 
splashing arc, minimizing spatter and assuring 
clean* dense beads. Properties of all -weld metal 


VERTICAL AND OVERHEAD WORK 

Use slightly less current than for flat work 

—on lower side of above ranges. 

Where a bead cannot be made in a straight 
run, use weaving. Weaving is a special waving* 
or oscillating, mu Lion of the electrode and will 
be covered in detail in Lesson IV. Weaving 
helps keep the metal hot. If also aids in releas- 
ing gases and eliminating undercutting. Clean 
each bead with wire brush (Fig, 3 ) (o remove 
oxides accumulated as molten metal cools. 

SET Ua Place (lie plate on the bench and 
wire brush it to make sure it is clean. 

The principal difficulty encountered in striking 
the arc is “freezing,” that is, the electrode sticks 
or fuses to the work. 

As high amperage, or current, flows the elec- 
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electrode to red beat and then melt it, unless 
the circuit is broken by a rapid twist to holder. 

There are two general schemes of striking the 
arc, although these are essentially die Same. 
The first is to move the electrode toward (he 
work, moving it down in a vertical direction. 
Just as soon as if. louche? withdraw it to (lie 
correct arc length fFig. 4). 

Sometimes this is rather difficult; so the second 
method, which is a variation of the first, con- 
sists in turn/ jug the electrode at an angle to- the 
plate, sort of scratching Flic plate, The electrode 
will hump or rattle across the plate and Turin an 
arc. When this happens, withdraw the dec trade 
to the proper arc length (Fig, f>). 

Practice this by using 150 to ICO amperes with 
the fe-inch electrode. 

Hold the dectmdc in a vertical position. Bring 
it to a point on the plate where the weld is to 
be made- Then hold H there without touching 
the plate until the hand shield is in front of your 
to.ee. Touch the electrode very gently and 
swiftly to (be work by a motion of the wrist. 
The movement in touching the plate should be 
somewhat rapid, then after that mote slowly, 
Bring the deed rode away from the plate about 
-inch or a little less than the diameter of the 
electrode. Hold arc for a few seconds only. 

If the electrode stick?, or "freezes” give the 
holder a quick twist. This will generally free 
Lhe electrode. If it does not and the electrode 
becomes red hot, it is necessary to open (he cir- 
cuit by letting go of the electrode with the holder 


Fiq’. S3, Arc weldijig nr, 93-mi]* pipe linn (for 
avialitm g-a.S-0 1 LftO pf&iiuc lion.) In 3v {]ny.s, 

Straight bead is obtained. Practice it again. 

In the other method, this is, scratching lue 
electrode on the surface, much the same pro- 
cedure is followed (Fig- a). Bo careful that you 
do not move the electrode too fast. Allow Fhe 
arc to be established and give the deposited metal 
lime lo penetrate into the parent met of K.i.t p 
the electrode just at the forward edge of the 
crater, 'Ike correct speed will be indicated by 
>i t -.biicr inst Lhe riiibt size — not too thin 


RttTROP* 

AT 5Tflt?T START 


ELtfTRCtt 
AT FINISH 


FINISH 


WC1FK 


V/Of?K 


^ w i rc bmsh la usvd la clean beads. 
[Wing a^nlle^ nctLimulaled n? Ihc Fialtem 
con Li. 

A. "Down-cm4-up" lircclhod o [ *tflhiinj 
art ara, 

5. "Scrnlthing ,r me Chad ol striking act 
crrC. 

j The buffd should be nol loo Ihiu hot 

bultl up tart much. 

?. To rew&rJf lhe s-amc bead. Etarl the 
ateg in Iht order ns numbered here. 


5Tdf?T 

OT LTHCMT&E, 
lHErtT0 3 

OWTEfl-i 
} fBMD \ 


BtrtO 





f V . 

f vT\ t ...y 

ffii . ; 
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Straight Bead with Weaving Motion 



LESSON 3 


ELECTRODE. 


The proper current 
for fltiy given electrode 
“I is important to obtain 

Mi proper shape of bead, 

proper penetration t min- 
~jv imum spatter. If too 

* much current cs used, 

bead will he flat with 

r^^^TTp OK E^P excessive spatter and 

~_.p AVOlO quite porous and clec- 
pLAOt L.-p^R (rode will become red 

hot, If too little current 
is used, the bead piles up with excessive overlap 
and with poor penetration and shallow crater. 


"Eg. I. Practice running bead* vnd atutiTO cars 
iu|]y the chare clem tLcs cS Ihn rcHull* you got. 


Fig. 2. PraclEco welding in an* dEfeclion lo (he 
end ol thn plalo and ifan rev&i ie the tike-clion. 


Study the tabulation of "Resultant Weld Char- 
acteristics 11 obtained when proper welding pro- 


M ATERIAL needed for this study in eludes: 
plate V^irich or heavier and a fe-ineh 
washed electrode. Set-up: clean the 

plate so that sufficient space is available, in order 
that the arc may be struck as indicated in Les- 
son 2, 

Move the electrode slowly and steadily in a 
straight line along the plate away from you, pro- 
ceeding In accordance with instructions of Les- 1 
son 2. Chip off the first bead. Notice how it 
looks. Inspect the penetration, the porosity, the 
overlap. Repeat this with the arc moving tow aid 
you. Then repeat the same with the arc moving 
from right to left and then from left to right 
Check the length of the weld with the Jeng.lh of 
the rod used. Observe carefully the character- 
istics of the bead and try to find out what, if any, 
your difficulties are in making this bead (Fig. I). 

Alter you arc able (o weld straight- line beads, 
St is good practice to weld in one direction to the 
end of the plate, snove slowly to the side and re- 
verse direction of travel (Fig. 2). 

Spend sufficient time on this exercise to be- 
come proficient in holding the proper length of 
arc and moving the electrode along the plate at 
the correct speed, so as to secure smooth, even 
beads as indicated in Figs. 1 and 2, 

With the proper length of arc and rate of 
travel, there will be an exceedingly small amount 
of .spatter produced, 

With loo long An arc fate length should be 
slightly less than diameter of the electrode) 
there will be a noticeable increase of spatter; 
penetration will be poor; overlap will be notice- 
able; sound of the arc will he more of a hiss 
(ban a crackle; the metal will melt from the elec- 
trode in large drops. 

If the late o£ travel is too fast, the bead will 
be thin and stringy, 

If the rate of travel is too slow, the metal wifi 
pile up and roll over with excessive overlap. 


ccdure is used except as indicateti This tabu- 
lation applies only to welding o£ mild rolled 
steel in Hat position with bare or washed elec- 
trodes. 

The' student should study the metal plate 
shown in Fig. 3 and its explanatory data in the 
tabulation below it. He should continue to prac- 
tice until he is able to make a weld by correct 
procedure as Indicated, 

Weaving or Oscillating of Electrodes 

Mated at needed for this study includes: J A- 
ineb plate, or any flat pieces of scrap and %*- 
lllch washed rod. Set- up: prepare the plates 
with sufficiently clean surface so that the' bead 
may be made several inches long. Place Die 
plate in a horizontal position on the bench. 

A fie i' the .student has mastered striking the are 
and running -Straight beads he is then ready to 
proceed with weaving, or oscillating, motion. 

In order to tioat slag, allow gas to escape and 
avoid porosity or to deposit a wider- t>ead for 
wider area, certain ose ilia ting, or sidewise mo- 
tion (weaving), ol the electrode is necessary. 

When steel is melted, some gas and slag are 
usually present. In order to- allow the gas to es- 
cape and to float the slag to the surface for a 
sound weld, it is necessary that the metal be kept 
molten for a short period of time. In order to 
accompli sir this and at the same time secure a 
narrow bead, h slight oscillation or movement 
parallel to the line? of travel is necessary. This 
oscillation also helps to secure penetration at 
the edge of the weld in making the joint. There- 
fore, tlris is the first motion the student should 
study. (See A, Fig. 4.) This motion is really 
more lengthwise than is shown in the sketch. 
For purpose of illustration, a larger side wise mo- 
tion h .shown than is actually used in practice) 
The motion is short and really lengthwise, rathe!? 
than side wise. 




p- I#- 
■ ■ ■ ■■ 
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Fig, 3, (A] Wetd mndt 
by wrwd proc^dut*. 
fR] ol ■raire-ci 

piaec duifl oxccpl U5«* 
■dS low uifTTPnl, |C) E* 
tMalv* cvrrtnl was 
used In making Ihi* 
t/#]i 3 . {Pf Rvr.’j.'ll &l MS® 
<sl loo &h*it an are. 
(E> Wp][i pfaduced hy 
t*& loner vn arC - (fj Etfr- 

d li J l nf 1*0 9 Lo^ sp^fcd 
of Ircrvnb (G) Roflutl oF 
speed *1 
iTftTfli., |H) Use (?1 wiong 
poltirily always causes 
a yopr w-iUri. 


For making a -wide 
bead, it is necessary 
to wcfive the elec- 
trode slightly from 
side tu side, at the 
same dime proceed- 
ing forward along (lie 
line the bead is to be 
made, Such a weave 
is shown in B, 

For accomplish mg 
various purposes, va- 
riations of the B 
weave arc .widely 
used, Some students 
will find it m U C h 
easier to weave in a 
crescent motion such 
as shown in C. The 
purposes aocom - 
plished by both tiiesc 
motions are substan- 
tially the same and 
their use is largely a 
matter of preference, 
A figure ft motion 
such as shown in D 
is preferred by some 
welders, 

While the student 
has not yet attempted 
to make any kind of 
joints or actual 
wdds f certain weav- 


resultan't characteristics with washed electrode 


Coir.mi.TLl 3 


Ar-n-carnne 3 
Of Bead 


£|>rn Off flf 
ElonlJfQdH 


Operating 

r i ■ 1 1 ■ I ■? ? - 


TVor irtftl pol^r- 
f ty P cnrrntl cur- 
rent, vnlLilflC and 
^ptcd of tra.vKl 


S month, rt(i 

DM Dfl np 3 


Slnhle 


Bend pi I riA 
up, Ov hrlAp 


ClpcirOtl^ be- 
taine's. rut Hat 
Setatlar. 
Porous weld. 


Rtrit iifll Ld- free** 
to wnrt 


Poor, Craler 
shdllSw 


Slendy 

apiitirir 


IDJ Low volfntrfi 
(aer-DM- arVj 


3 nln 1 tW, Fm-Vsi* 
in wold. 
Wolil 0 *idEfea 


BuliNn on 
('fid of rod. 


Very lltlfo 
Fusion, tauter 
s ti allow 


Wtilallins or 

I iisninif ond 
crackling 


(EJ Filgh ToSIftjn 
(rveross Art) 


Electrode lm- 
comes r^f al 
tip snlnMOf 1 


Crater 

(ixcessivtly 


(F) l_nw spned iff 
travel 


Irregular 
In width. 
Ft n t 


A'm:n I ild 
crater. No 
fusion 


Salatri'r 


Irregular 


Mu CTat<iL 
Pmrn 5 -Ily 


(H) fieverse 
pdlaMly 


ing motions are desirable to acctninpiisn certain 
results. One such weave is shown in E, The 
purpose of such ^ weave is to allow a slight 
hesitation at each side of the weave, ihe pur- 
pose of this is to allow a slight building up or 
working of the metal into the edges of hie joint. 
Perhaps the most commonly used weave is 

that of C, . , , 

Many welders have their own ideas of the 

best type of weave for various purposes. Two 
of such weaves are shown in F and G. 

Hie student should practice the motion shown 
in A, B, and C until lie is able to make a narrow 
head of proper shape, of sound metal and sur- 
face of even ripples. 


Art 

Sound 

P I'nrjtJfLllon- 
Fuston 

$t<widy, a.'h^ipp 
crushing Bound 

fiond. Crtlnr 
avrmgflS Vk 1 
dorp fo* Y\ 
rod 

Pulsating- 
""Iflw energy" 

PiH\t. Very 
tallow tratPT 

fcjrpSpUanfl 

crackling 

Poor ivHit 
Characteristics, 
Porgsil jf 
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The student should new I practice wo He ins 
beads '/j- in cli to Ti-inch wide, using 13 weaving 
motion. He should continue practicing until lie 
Is able to make bead of such proper l ions which 
is of sound metal with smooth rippled surface 
and with proper penetration, 

Movements C and D should be practiced! Until 
the student can obtain the same smooth Lype of 
beat! menlicmed for B, 

While the student is practicing weaving, it is 


recommended that lie practice E type of weave 
in the form of a *bead in flat plate so that (he 
motions will become second nature and will be 
done automatically, when required. Such a 
bead will be smooth and rippled like those 
shown under B, C, and D, and if a wide bead is 
made with such a weave, the metal at the edge 
of the bead will be a trifle higher than at the 
exact middle. Continued practice is recom- 
mended to all students 


Shielded Arc Welding and Its Uses 



mnciPMEiit 
toma'Oini toTfitN 
/ flnD Hiuwfcfi 


ELECTRODE 


LESSON 4 


MoLlEn POOL 


readily wjih coated 
electrodes and thus 
become y better 
welder. 

Material needed for 
iJii.s k t u d y includes 
%,^inch plate; ? /\w~ 
inch shielded-arc 
type electrode. 

Before doing any 
actual welding it is 
well to see what 
shielded arc welding 
is and how it works. 

U is e: o in m. o n 
knowledge with those 
f a m i 1 I a r with arc 
welding that the 
molten weld metal as 
it is being deposited 
has cm affinity for ox- 
ygon and nitrogen, 
Since the are system 
is maintained in an 
atmosphere com- 
posed chiefly Eif these 
elements, oxidation 
proceeds during the 
passage of the weld 
mcLat from electrode 
to work. In this way 

re fo rmed in, the weld 
oxides and nitrides in the 
ts sLrength, ductility and re- 


fit c sr-EfEti 


/ 0fl$E METAL 


_ f /. fstst 't — . - - — j 

fig. t. Unw Hie altnespliete ha* 
n cress l-o (lie inolleu me-c^il w Lon llic 
u.nshintde^ a?c ]& uscrl- 


EKTRUPeti Ct'm.'lO 


ELECTRODE 


G05ECM5 SHIELD 


molten POOL 


P3C STRfP’e'i 


5LPG 


Fig, S. A II Bra llan 9 to ireiacE Eqr tlul&ma 
tive ELsci are (lUlddy Ciadc liy arc welding 


'/ METAL 


Fig. 2. Till? shielded arc provides a 
gaseous. j?t ol'P'C lion Eot Ihe iusion of 
1 ]h? eLertiodo 1 and buE-e mn-l-als. 


AVING served 


eluded 

(to inform thn student of their > 

sensitive operating characteristics 
in order that lie may more readily 

learn how to hold an EUC and riq, 4- Brcften- ayleE, os on IhLs man vi r® 

more easily discover just what tpi*adc*, cue easily lervUtd by welding, 

takes place during welding) bare 

electrodes have no further place in these les- oxides a 
sons except to clarify the discussion uf shielded me In! 

ate welding in this one. wckl 


Henceforth, the instructions will be on the nso sisLiuicc to cutTusnm. 
of cMtrd (shielded-arc typo) electrodes since If (he rani Ion wdd metal is protected from 
they are now almost universally employed and contact with atmospheric: oxygen and nitrogen 


will, consequently, 
provide more useful 
and valuable infor- 
mation, Before he 
proceeds, however, it 
tg. important t Sin.1 the 
student be proficient 
with bare electrodes 
since proficiency in 
their use will enable 
him to learn welding 


properties q f weld metal 



Tnnitlti 

Slccnglh 

*/ 511, ill. 

EUwynllon 

k-.r 

Impfict 

Ft Lba. 
(hirti) 

F all yi.i ■■ 
L1j9. lKir 
Sfl, lit. 

Density 

1 

Conaiion 

Itesisfcrtntu 

Sli ield rd-Arc- iFIcrl+eldS ! 
tcoitfur clcclroile? 

EB.DliU Id 
77jcu0 

20% to 
26% 

W to 
JO 

£3.000 tu 
3?.wta 

7,-tM Lft 
7.B6 

Bel ter than 
mild ste^l 

PUftf 

UrrshlcriPCif 4rc. 

llMlift plpclroilft} 

■tsjeoo- ia 
55 jOOO 

5 tn 
10% 

1] to 

ts 

3?.M0 Eft 
i ft.ono 

7.5 to 
7,7 
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F3g\ £. Wp.lrfin 7 ape ads yp fisc prodLiclifirt oE 
"*caol*sf' r Iramp* (or handling bomba. 


during the process of deposition, the weld so 
produced will bo free of oxides and r nitrides. 
Thus an Arc, completely shielded from oxygon 
and nitrogen, dejiGsits weld metal superior to 
that deposited by an ordinary arc. 

Unshielded Arc. Jn Fig- 1, it can be seen 
that the atmosphere has ready access to- the metal 
while it is molten. Compare this with what hap- 
pens w r hen the atmosphere does not have access 
to the molten metal, as shown in Fig. 2, 

SitEELDttJ Aac. it will be noted that the 
shielding is obtained in three ways. First, in the 
ease of electrodes such as "Fleetweld 5” the coat- 
ing Es consumed slower than the metal melts so 
that the coating, during welding, projects over 
lhd t-nd of the met:.:! electrode. Second, as the 
coaling is consumed it forms An inert gas around 
the molten metal excluding the atmosphere. 
Third, a slag is formed over the deposited metal 
protecting it from the atmosphere. 

Welds properly made with shielded arc rods 
are so far superior to welds made with bare 
electrode or with unshielded arc that it is almost 
Tin believable. Study the comparison in the tab- 
ulation entitled, "Properties of Weld Me la I T 
Shielded arc weld metal can be flanged or bent 
cold with complete success, which is impossible 
w ith weld metal made by the unshielded arc- 
With a bare or washed electrode, a short arc 
h used, the are voltage be! rig in the order of 
13-22 volts. 

The shielded arc electrodes operate at some- 
what Hi giver arc voltages (211-40 volls) because 
of the gas around the are. Shielded arc elec- 
trodes should be used with a fairly dose arc, 
but never so short that the coating touches the 
molten metal, otherwise porosity may result. 

] n work on implements and tractors, [or il- 
lustration* a wdder will have many uses for 
mUd-sted welding with coated (shielded -a re 
type) electrodes* Some of these uses may be: 
construction, repair, or alterations to frames 
(Fig. 3); and repairing manure spreader axles 
(Fig. 4). Ami, in Fig 5, is shown welding work 
being done on a "bomb scooter” frame. 


O&NrrcaL Description. F£ Fleetweld 5,” one of 
several of this name for particular welding 
jobs, i$ a shielded -arc electrode for high speed, 
quo lily welding of mild stool in ,all positions— 
flat, vertical and overhead. 

General Instructions. Polarity — make elec- 
trode positive and work negative. 

Flat Welding. Hold a fairly close are but 
never so short that the coating touches the molten 
pool. Weave if required. Current should be 
about middle of ranges g I veil below. Clean each 
bead thoroughly before applying the next. 
Vertical and Overhead Welding, Use only 
Vp-lnch siae where joints are tight, 'fta-inch for 
all normal spacing;? ^nd ^u-V for upper beads 
on heavy plate and finish beads. Hold short are 
but do not allow coating to touch tnollen pool. 

In vertical welding, start at top and weld down. 
However, with heavy phde, some welders prefer 
to wold from bottom up. In overhead welding, 
build the weld with several narrow beads, the 
idea being always to keep the molten pool as 
small as possible. Do not weave a wide bead. 
Clean each bead before applying the next one. 


R$tl Size 
W .. 

%-j? ■ 

TuL .. 
W .. 

vr ... 

%t" ■ 


FLAT WELDING 

Awipercrge RftXjje 

* ■ 75-150 

90-200 

140-350 

, „ , . 100-400 

. . , , 175-1500 

250-625 

300- 750 


VERTICAL AND OVERHEAD WELDING 


Pod Size Amperage Range 

IV 75-140 

{ ft .,* ,,,, 110-160 

125-ISO 


Place the plate on the welding table and the 
electrode in the holder. Practice striking the 
arc, following generally the instructions given in 
Lesson 2. The student will find that this is much 
easier than with bare electrode. The are should 
be broken by lengthen! tig it until it goes "out,” 
be., tine electrode should be drawn slowly away 
from the plate. After breaking the arc, the stu- 
dent should practice striking the arc again on thy 
same bead by starting slightly ahead of the 
crater — then moving backward slightly to the 
rear end of the crater. 

The student should practice this exercise until 
he can do it smoothly and easily, and without 
leaving any perceptible depression or hump. 

The student Is now ready to Start running 

beads. 

Move the electrode slowly and steadily along 
the plate and away from the operator. He should 
try to run the bead in as straight a line as pos- 
sible. He should practice making parallel beads, 
a shght distance opart (see Fig. 1, in Lesson 3) 
unci should repeat this until he is able to make a 
smooth even bead without undercut or overlap. 
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RESULTANT WELD CHARACTERISTICS WITH SHIELDED ARC 




Rnsuha at Wsld Cha rocForisE 

in 

n p - riLh.'i iy 

VfliTkWca. 

Art Sii..n:| J J 

Ppnetcdlon 

Flii-IOIl 

Burn ;>n 'it 
EtW-Lnndn 

Appearance or 
Bfjid 

(A) NwniPl Aiitpa, 
NwnuiL Vom 
Hortonl SpfMl 

Spu ite-Ttng hiss 
plus irregular 
energetic era :kl sng 
sounds 

Fairly doCp 
And well define^ 

Normal tiiwmif- 

onc B . Coat! ii ;i 
burns evenly 

Encellwit fusion 

nod rso OVOrliip 

(0) L(l>v Amps, 
JlwmflE ViHIf. 
Normal Speed | 

Very krCgnlnr 
spin rering ami Fpiy 
c-rac-kl ing posinds 

Nol Vpiy llflpp 
nur defined 

pii>1 groal Ijr 
different 

frym TlI.iiV fl 

On top OF plPlo. 
Nutfl fjveutfip Is fiol suth 
as un haro ind 

(CJ Hlflh Amps. 
Normal Volls 
Normal S-pcrd ■ 

Rather re-yutur 

! ttpl-DSl^ P SI>UI id 1 ! 

Lm:i| ;litiI deep 
creier 

I'viiliny Ls con- 
sumed nl rnrOyurnF 
high Fnlfi- 
WPlch care- Fully 

Gopml raltifr Clin bond. 
Onod fusion 

(Dl LowVfltlS 
Normal SpcCd 
NcrmAl Amps, i 

Hiss iilui 
Heady sputter 

Siiwdl 

CoMhig tou- clus.M 
1 o Craior. Trmchvs 
infill dh mal-ril Ami 
results in fioroslly 

SiH ui'tiii pink 1 buLuot an 
proiMninfisd fur low 
pan|PL. Sflin&iMliat brondi.ir 

tEJ High Volts 

NprmnL: SpfiEd 

Norciinl Amps, 

Very soil wuini 
glut hiss and few 
truekles 

Wide iind r pi her 
deep 

Male drops Pi pnd 
c( elpekruJn. 
riultfr arut Ihm 
drop imo ffpirr 

Wide and splalttrcd 

(F> Lo^ Sputd 
Norm-il Aiii|i5- 

N :ir i MTil Volts 

Normal 

Orator normal 

Normal 

WiLlfl hcnii and overlap 
1iirgi. L . EiaiC nwlnt pud tn'ail 
hem ed no conajdBrjihtft &rftp 

(3) Hi0i Splits 
N fifiuaL Amps; 
Fftjrtiul Volts 

Nr) Final 

SoiPlt rmd rnlher 
WBtl'dOfined crnlpr 

Normal 

SeopII twaJ pnd imjercul. 
Thp rtMiuclIon in ImmJ slifl 
and :i nmijfi 1 of undtrCultlng 
depends in' rati* of high 
ifieed and amps. 


FJg. 8. PEcm o fleI elan 
vntLon views ot ™*lda 
mad? wilh dtC 

n-ltcliodes 'UTid.fir varl- 
□u a C&J1 d 5 H □ ns. {A) Cur- 

■-etit, voltage and epetd 
normal- I.B) Cusrm-nl S*Q 
Iowa, CuttohI 1*0 

high. (D] VD]Lago can 

3<j-w. (K) Votlago 1-0* 

Idgti. (FJ Speed Lae Law. 

(CJ £[jefld loo high. 


what, thus betping in 
the annealing e fleet 
on Lhe weld metal. 

However, it is de- 
sirable that this slag 
be easily removable, 
and the operator 
should remove all 
slag before proceed- 
ing with the next 
bead. Tins can be 
accomplished very 
easily by scraping 
the corner of a chisel 
or ok! file along the 
edges. It win be 
found that the slag 
comes off quite read- 
ily if allowed to eool- 
A scraping action as 
mentioned will cause 
a great deal of it to 
crack off. Finish slag 
removal by using a 
w i re brush . 0 t h e*r 



Inspect die beads carefully. The first thing 
that will strike you as unusual is the slag. 

"FJeelwcld" has been designed so as to leave a 
slag which is highly desirable. As noted before 
the gas caused by the coating being consumed 
excludes the air from Lhe mol ten metal as it 
goes across the arc. However, na the are moves 
along, the metal might be exposed to die air be- 
fore it solidified were it not for the sing which 
covers the molten metal and e flee Lively excludes 
the air until it solidifies and cools, This sing 
covering also decreases the rate of tooling some- 


F;g, 7. Wh:i. ben I, lire hare electrode weld (Javo 
cr) will crack quickly, w Mtp lhe shleldcd-aic 

weld (up pe 0 bendii duubJi> wiLhoul cracklnq- 

i oeans such as sand, blasting, air hammer, etC-E 
are usfetJ, 

After tliis, chip the (lead. See Ihfi kind, of 
weld metal deposited. Study it closely. 

After the student is able to weld in a straight 
line with bead of proper appearance, it is good 
practice to wold in one direction io the end of 
the plate, move slowly to the side and reverse 
the direction of travel (see Fig. 2, in Lesson 3). 



THE SURVIVOR VOL 8 


3567 


THE SURVIVOR VOL. 8 


By this time the student lias observed that (he 
amount of current, length of arc, speed of travel, 
etc, has a considerable effect on the type of bead 
he is able to produce. He should study Fig. 6 
and the tabulation beneath- it closely, so as to be 
able to tell when lie is making a good bead and 
wlien a bad bead results what caused the trouble. 
This tabulation of resultant weld characteristics 
obtained when welding is done in mild robed 
sled with heavily coated shielded arc electrodes 
and when proper wealing procedure is used ex- 
cept as indicated. Sec Fig, 6 , In later work, 
this data will also enable him to tell from visual 
inspection whether the bead or weld was made 
under proper conditions. 

After the student has become proficient in run- 
ning a bead, it will be interesting to take a piece 
of Vi "inch mild steel ahd lay a bead with washed 
electrode and parallel to it lay a bead' with 


shielded arc electrode and then bend the plate 
with the beads on the outside. lie will note 
(Fig, 7 } that the bare electrode weld (lower 
otic) will crack soon while the shielded- a re 
weld (upper) can be bent almost double without 
cracking, This should convince the student of 
the high quality of weld racial deposited with 
si del ded - a re we Ed i ng . 

The s Indent who wants experience with other 
cleclrodes for various applications In mild steel 
work lias access to "Fleetwehi 7 ” for high- speed 
single or multiple-pass welding where fit- up is 
poor; "Fleet weld -S” for high-speed fillet welding 
in flat position; "Fleet we Ed 9 M for deep -groove 
joints in heavy plate in flat position; "Fleetweld 
1 U’ J for the last pass in multiple pass, down- 
trend welds. Practice with these electrodes, and 
plenty of it, will be good experience for any stu- 
dent weldgr. 


Flat Position Welding of Lap, Tee, and Butt 


LESSON 5 


M ATERIAL needed for this study Include^: 
two pieces * 4 -inch plate; two pieces of 
y*-inch plate; ^o-lnch shielded arc type 
electrodes. 

Welders are catted upon, at one time or an- 
other, not only to make different types of welded 
joints such as lap, lee (or fillet), and butt, but 
also to make such welds in different positions, 
such as flat, horizontal, vortical and overhead. 

In order, therefore, that the student may be- 
come familiar with the fundamentals of welding 
various joints in, different positions (or mainte- 
nance and construction machinery, this Lesson 5 
covers fittt welding (Figs. 1 , 2 , and :i), while Les- 
son G covers fro pi tow kit. Lesson 7 vertical and 
Lesson R .over freed welding. 

Always fit up work so that there is no appre- 
ciable gap, Speed of welding, current, and qual- 
ity rtf weld all vary directly with fit up, The 
electrode is held as In Fig. 4 . 

The angle between the electrode and horizontal 
plate being 45 degrees pointing backwards to 
make an angle of 60 degrees between electrode 
and vertical plane. The arc is played on extreme 
corner of upper plate. Do not weave the arc. 
Draw the electrode along in straight line watch- 
ing carefully the solidifying bead. Advance Lhe 
arc at proper rate So that full veld is made, 


TABLE A— FOR EXERCISE A 


Tlritc 

Thickness 

Va" ■ 

fS rt 

/in . . r r » , , r r r 

V a " , 



w* 

EXERCISE A. 


Wire 


Sire 

Ciirre 

P ^«|i 

.... Slid 

.Vi''' 

.250 

.Vi"-. 

260 

.r... 

250 

.vr 

250 


PI ace two pi eccs of bk - ii i eh 



FLfJ, 3. FStlE welding o Tjrd-cfceit So iitrnprr bludt. 


pl ale on (he table so they overlap about 2 inches 
and lack weld them together. IMakc a weld 
using the current indicated m Table A. Hold 
(he electrode as shown in Fig, 4 , Proceed 
straight along the joint without weaving or 
os villa! Lon, Make sure slag floats Lo the surface. 

Clean the bead and examine it to make sure 
that a smooth bend is obtained. Break the plates 
fipnirt to make sure- ill at full penetration is se- 
cured in the corner. 

Be sure no overlap is present. 

If pu-sssbie, repeat with different thicknesses of 
pltttc as indicated in Table A. 
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When the work can in? tilled so that the molten 
pool of weld metal will he approximately hori- 
zontal, much lil ^lid 1 welding speed can be ob- 
tained. Tilting of the plates about 5 degrees will 
usually be sufficient to speed up the^ welding. 
Care si i tat Id be taken, however, to avoid under- 
cutting in the bottom plaLe. 

EXERCISE Ik See Fig. 5, When a welding 
generator of sulfick'iil size is available, larger 
size electrodes and higher currents can be used 
with resulting increase in Speed. 

See Table B for approximate sites of elec- 
trodes for different thicknesses of plaic. 

If machines are not available of sufficient ca- 
pacity to handle -inch electrode, the student 
can practice this exercise using fin -inch elec- 
trode, in which case a flight oscillation may be 
useff. Be careful of undercutting in bottom plate. 


TABLE 

Plate 


Thick >?cs* 


w 

w 

3:,'" 

j U 



B— FOR EXE RCISE R 


Wire 

Size 


/’la"- 

■ 


Current 
. . ,375 
.375 
,, .425 


Tee or Filled Weld in f la I Position 
Material needed for this study includes; J /i- 
inuli plates; hi -inch shielded arc electrode. 

The electrode is held in the position shown in, 
Fig. G, die angle between the electrode and the 
horizontal plate being 30 degrees and pointing 
backwards to make an angle o( 00 degrees be- 
tween electrode and the vertical plate. 

Thy see is hold somewhat shorter than on pre- 
vious welds and directed into the corner if the 
plates are of the same thickness, In ease the 
plates are of unequal thickness, the arc is di- 
rected a bit more on the thicker plate. The 



F 3 g. 2 , Ttiesfl sin welders are working a 
pushfrf Sjtad o< p scale breaker wklch broke in- 
service* in. ci slot! mill. Wading bad ItiQ pent 
buclt 3 fL tJ-pcrnLi*n in eight hears, preventing a. 
prolong ad sbnl down oi the enttro mill. 



Fig. 3, Are Wold era cim labilcatinq Ibis machine 
base- irons slabs ol strong qtunl. 


point is to heat both plates to about the same 
temperature* 

Iti making this type of weld, do rtot weave the 
arc. Simply draw the electrode along in a 
straight line and watch carefully the solidifying 
bead., DireeLly under the are t lie re may be con- 
siderable undercutting of the vertical plate. 
However, if the arc is advanced at the proper 
rate, the bead will pile up and solidify to till in 
the undercut and result in a good fillet weld. 
This will result in a bead of approximately Va- 
mdi size. 

TABLE C— FOR TEE OR FILLET FLAT WELDS 
Plate Wire 

Thickness Passes Current 

Yw" 3 W"' ,.,..150 

] A ,r l !A rf — ISO 

i . . ... * 

Vi" 3. . VC ."".190 

Note: For 14 -inch plate use bead procedure 

Fiy. 7- 

Wberc sucli a fillet we id can be positioned as 
shown in Fig, 8 much higher currents and in- 
creased speed can be obtained; positioning should 
bo such that the molten pool is horizontal 

TABLE D -FOR POSITIONED FILLETS 
pf n (e Electrode Current 

Thickness Pass She Amps. 

W 1".. 350 

EXERCISE C, Placy plate on table. Tack weld 
another plate to it at right angles as in Fig. Q. 
Make a weld using Vi-inch electrode, drawing 
the electrode along in a straight line without 
weaving, Clean bead and examine carefully. 
Break the weld to see if complete penetration in 


THE SURVIVOR VOL 8 


3569 


THE SURVIVOR VOL 8 



corner and clean tneE.nl are secured. Practice 
until proficient. 

Try making heavier weld using slight weave 
or oscillating motion. Practice until good bead 
without undercutting and with complete pene- 
tration in corner is cutnmed. 

Many heavy fillet welds require more than one 
head. Proper procedure and currents for such 
welds are given in the sketches and Table E. B<= 
sure to clean previous beads before making new 
ones, 


TABLE E— FOR MORE 

THAN ONE 

BEAD 

PlntP 

Electrode 

Current 

Thickness Passes 


Amp$. 

Fig. 9 

plate. fi. , , . , , 

....vr 

,,,.130 

Fig. 1 1> 

I" plate. ....... .10 

1A" 

8 111 /•! 1 1 1 1 T H 

***,1D0 


EXERCISE D. IE possible r the student should 
practice making welds on '/ 2 -inch plate using 
procedure shown. 


Positioned Filleb 

If fillet welds can be positioned as shown in 
Figs. 8 and 11, larger sized electrodes can be 
used and consequently much greater speeds se- 
cured. 

EXERCISE E. If a machine of sufficient 
pacify is available, it is recommended the student 
try making welds with work positioned as indi- 
cated. 


In making these wolds, first pass should be 
made by draw nig the electrode along in a straight 
motion. Second, third, etc, passes are made with 
weaving motion as shown in Fig. 12. 

BuH Welds in Flat Position 
Material needed for this study in eludes: steel 
plates of various thicknesses; shielded -a re type 
electrodes of various sizes, 

EXERCISE F, Place two of the Vi -inch plates 
on the table with two square edges tacked to- 
gather. See Fig. 13. 

Strike arc at one end of joint, draw electrode 
along joint in a straight line to produce a bead 
as shown. 


Electrode sixes and currents for different 
thicknesses of plate are shown in Table F. 



FLfjB. U to ] B. P*»tLi&n of bn** nifl-lal, slwlrods, 
cinii bond in flat w^kling of butt joint. 


Break weld apart lor examination of weld 
metal. 

For full penetration (100^), plate may be 
turned over and similar weld made on the other 
side. See Fig. 14. 

Currents and electrode sizes are given in 
Table G. 

TABLE F. SEE FIG. 13 



Flgii. 6 to ] 2. Itouilton oE base metal, tteclrodc. 
and hvad in Jlcl welding of tog Ibinl, 


T i;pe of 



Joint Pfflte 

Wire 


T hick n.frsff Pass 

Size 

Current 


v, j - f 

190 

Vi" 1 

....Tin" 

300 

XL," 1 

.if*, 818 H.I ■ taiijLi ■ Liiii 

*}\n" 

425 

] L* 1 

/2 , , . , 1 , 

, . . . w 

.900 

Approximately 50% 

penetration 

welding 


from one side. The structure in this type of 
weld varies with the analysis of the plate. 


Type a/ 
Joint PI rite 
Til fck hcjs 

TABLE G. 
Pnssc.t 

SEE FIG. 14 

Wire 

Size 

Current 

Vm” 

2. 

Va rf 

, . . , , 130 

JA* 


. M ii w . 

300 

/*■ 

fj 

_ 

2 

- ■ ■ i, ■, il j ■ ■ ■ i p - 

r.-' ft 

. , , , .ym 

,.. . .429 


.2. , , , 



900 


Approximately full penetration welding from 
two sides. The structure in this type of 
wold varies with the analysis of the plate. 
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EXERCISE G, After the student has become 
proficient in making the square groove joint, he 
should have a heavier plate, ; &-inch or V^-Jncb 
prepared with bevel as shown in Fig. 15- 

Place these on the table with. approximately 
Vs-nich spacing at the bottom. Lay one bead at 
the bottom, the length of the plate, using slight 
oscillating motion. Clean slag and brush care- 
fully before proceeding. Run second, third and 
fourth beads, or enough to fill the v-ec with 
slight reinforcement or extra metal on the Vast 
bead. For second bend, use a slight weaving 
motion. On later passes, use weaving motion as 
shown in Fig- 12. 

It may be difficult to seen re plates beveled. 
If so, an approximation sufficiently accurate for 
practice can be secured by utilizing square edged 
plates, placed at an angle as shown in Fig. 1G, 


If machine shop 3£ available for preparation of 
plates, the student may practice making U-joint 
welds using procedure similar to that for vee 
joints. 

Sometimes in making butt joints of the V or 
U type* a backing -up strip is used* in which case 
larger electrodes and higher speeds can be used. 

TABLE HOUSING A BACKING -UF STRIP 

Type of 

Joint Vlute Wire 

Thickness Passes Current 

Vi" First 325 

Second ...... W ,....*»■■■ 435 

% rf . First fftr,."....***. -325 

Second . . ■ 425 

Welding from one side into steel backing 
strip 100% strength. Sec Figs. 17 and IS. 


Horizontal Welding of Lap and Butt Joints 



pig. 1. Ho ra e-CH tell weld i tty ill making altera I toni 
to auto transport Irattor, 



Fig. Horizontal welding Lit extoadsTig til* 
work of Eranip-srt trai-Lof. 


M ATERIAL needed for this Study includes: 
steel plates 'A- Inch thick ; tyftu-ineh 
shielded arc electrodes. 

Continuing the discussion of dilTerent types of 
welded joints and welding In different positions, 
brings up the subject of lap and butt welds made 
horizontal. As previously pointed out, the weld- 
ing student will be called upon to weld the dif- 
ferent types of joints discussed in these lessons. 


LESSON 6 

It will, therefore, be well for him to become en- 
tile ly familiar with the procedures so that he 
can use the arc welding process te best advan- 
tage in his work. 

The student will find it necessary at times to 
make what is known as horizontal welds. These 
ore welds on plate which is in the vertical po- 
sition, but the bead or weld runs in a horizontal 
position, parallel te the ground (Figs. I, 2, and 
3), raiher thmi up and down as in the so- cal ted 
vertical welding. 

To study horizontal welding, set the plate on 
the welding table in a vertical position. If nec- 
essary, in hold in this position, tack it to a fiat 
plate (Fig. -1). The electrode should be held ap- 
pj-oximately perpendicular to the vertical plate; 
however, pointing back and upward, approxi- 
mately 15 to 20 degrees. See insert in Fig, 1. 

The student should strike an arc at the ] eft'- 
ll and end of the vertical plate and ds-raw the arc 
nloiig the verticil I plate in a horizontal line, at- 
tempting Lo make the 
arc deposit molten 
metal on the vertical 
plate, fie will note 
that white U is com- 
paratively easy lo 
maintain the arc 
while doing this, it is 
rather difficult lo get 
a s m o o t h, well- 
shaped bead, ihc ten- 
dency being for the 
molten metal to run 
down the plate on 
the bottom side of 

Fig. 3. Henzocila.! weld' 
lag oi bracket to side o-J 
trailer. 
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the head. The appearance of this head will he 
similar to Fig, 5. However, the student should 
continue to practice this until he can maintain 
the arc steadily and smoothly along a straight 
line without difficulty. Cutting down the cur- 
rent will assist the student in getting a bead of 
best shape. 

To assist in overcoming irregularity oF bead, 
use a slight weaving motion as in Fig. 4. 

The student should continue practicing until 
ne gels a bead of approximate shape of Fig. 6. 
He will find it helpful to “crowd the arc" at the 
top of the weave, By “crowding the arc” is 
meant shortening of the are. 

For wider beads, the student will find a some- 
what more extensive weaving motion necessary. 
Three weaving motions and their corresponding 
shape of head are given in Fig. 7- 
The student should continue to practice these 
weaving motions until he is proficient and able 
to make good, even beads of the approximate 
shapes shown. 

Horizontal Lap and BuH Joints 
Material needed for this study includes: sled 
plate V^-inch and heavier if available, prepared 
as indicated; ^fa-inch shielded ate type electrode. 
There are a number of horizontal joints such 
hs butt, lap, etc. The lap type of joint (Fig 8) 
is very similar to (he regular fillet wold and 
need not be discussed. The lap joint shown in 
Fig. 3 is made very much like the overhead fillet 
weld, and after the student has mastered over- 
head welding, no difficulty will be encountered. 
Since these two types of jo o its are so similar to 
other types, this lesson will cover largely the 


horizontal butt joint. Study it carefully. 

For practice only, the student should try mak- 
ing the horizontal lap joint shown in Fig. 8. 

Butt joints may be put in two classes— one in 
which one plate is scarfed and (be other where 
both plates are scarfed or hoveled in any one of 
several ways. BotEi types will be used. 

Set two %-inch plates in vertical positions as 
shown in Fig, 10. Make each head in the se- 
quence shown, using a slight weave. Hold elec- 
trode in position similar to Fig, 9, Break apart 
if possible and examine weld. 

Horizontal butt joints are usually scarfed or 
beveled ns shown in Figs- Jl, 12 r or 13, 

The student should practice making each of 
■these kinds of joints. 

EXERCISE A. Using plates scarfed as shown 
in Fig, 8 and a bead sequence as shown in Fig. 
14, make a number of horizontal welds, 

The electrode should be held about perpendic- 
ular to the line of travel (or pointing slightly 
backward) and at angles as shown in Fig, 15 for 
various passes. This h necessary to get the 



rigs. 10 19- FoaiLi&n oi 

base znolal, -el* C trod!? . and 
hmrin in borj7onln] W-el^- 
tavj <st bull J&Lnlfl in vertical 
iJOfn 1: i:t , 

Note: Some students 

may p re For a sequence 
slightly different than 
that shown, such ns Fig, 
10 . 

EXERCISE R, Make 
several horizontal welds 
with joints as shown in 
Fig. 1?. Hold the elec- 
trode approximately ns 
shown in Exercise A. 
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proper fusion of electrode and plate. 

Some students may prefer a slightly different se- 
quence in which tiie J last bead in each layer is 
pfnced on the bottom side. See Fig. 1G, 

EXERCISE C- Make several joints ns shown 
in Fig, 13. Ho Ed electrode at angle as shown in 
Exercise A. 

It will be noted Hint in horizontal welding, 
the beads are usually laid in straight lines with- 
out wide weaving; however, for {he Ea^i pass, Ihe 
student may find it worth while to practice 
weaving using the motion such as Fig. 18. 

Some welders prefer to weave after the first 


three beads are laid as stkown in Fig. 19. 

Attention is called to the phrase "some peo- 
ple prefer** in the above sentence. This raises 
the point that arc welding is purely a mechanical 
operation and after gaining experience. Lire weld- 
er will develop a preference for certain tyjics of 
weaving due to the fact that they may be most 
mi turn I! to him. This is all right since he can, 
undoubtedly, do better work if the handling and 
manipulation of the electrode is done in the most 
natural way. However, it is important that he 
always bear in mind the quality and economy of 
the work he is doing. 


Vertical Welding of Lap, Butt, and Tee Joints 




FI 5 . 1 . Vertical wr-lrilisg a F nn.c3 gnla an Imck. 


LESSON 7 


M aterial needed fo» 

tikis study includes: 
steel plates Vi-inch 
thick; ^ii-inch shielded arc 
type electrodes. 

i laving become familiar (in 
Lessons 5 and 8} with flat po- 
sition w aiding of lap. tee (or 
fillet), and butt welds, also 
with horizontal welding of lap 
and butt welds, the student is 

fig. !. Vetlacor] wutdlpcj eft Ejack 
b(Hly. 


now ready to consider the subject of vertical 
welding of lap, butt, and tee welds and gain ex- 
perience in I Ins new phase oi the work by carry- 
ing out the instructions in this lesson end prac- 
ticing sufficiently (o handle such work without 
hesitation. It is not Loo much to stress again the 
value of constant practice in the welding meth- 
ods described in all the lessons in this course. 

Tt should be noted that Vs- inch and 55s- Inch 
“Fleet weld 5 1 ' is used for cither horizontal, ver- 
tical (Figs. 1, 2, and 3) or overhead work. Larger 


rig. 3. V (1 mical welds an bUMJptr of Imnipait 

trailer. 


than ■Hu-inch Is not generally 
used for vertical or overhead 
and is not generally recom- 
mended although it lias been 
used in some cases. 


Welding Down 

The best ull -around elec- 
trode for vertical welding is 
the 'j'l^-incb. When welding 
on thin plates or where gaps 
between plates are small, Ve- 
in eh ami %;>- i ei eb may havEj 
to be used to prevent burning 
through on thin gauges and 
to secure proper penetration 
on some tight fit ups. 

There ate two ways Lo make 
vertical welds. One is to 
start at the top atid weld downward (called 
welding down) and tike oilier is to start at the 
bottom and weld upward (called welding up). 
With a shielded arc electrode of the type in 
which the molten metal is generally quite fluid, 
it is felt diet it is usually easier to weld down. 

To .study vertical welding, set plate in the 
vertical position. Strike an arc at Lhe fop of 
the plate with the electrode pointing up at an 
angle of about tit) degrees with the plate (Fig. 4), 
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Tig. PrCittitc p-D^LlJan Tig, 3. Wr(rv(is Ifi gse in 
lor welding dow m, w el dang down. 


Draw the electrode down in. a straight line, Re- 
sult will be a thin bead, It Is desirable to prac- 
tice this in maintaining even spaed, etc, 

Next, repent the operation, using a slight 
weave, as shewn in A of Fig. T). This will give 
a narrow bead but one which is we!) propor- 
tioned, After the student has become proficient 
in this, he should repeat, using a slightly wider 
weave, such as R f Fig, 5, Some users find this 
weave somewhat easier than weave A. 

The student should next practice making a 
much wider head using a wider weave such as C P 
Fig, 5, lie should practice using aM of these 
weaves until proficient and the motions become 
second n atuung,. 

Vertical Lap and Toe Welds Down 

Materia] needed for (his “welding down 11 study 
includes; steel plates Vi -inch or %-incb thick; 
^u-inch and ^n-inch shielded arc typo clce- 
trod es. 

It will be noted that lap and fillet welding in 
vertical position are very similar, The same 
motions, weaves, etc.,,. being tisud in both cases. 

Tack two plates together to make a lap joint. 
Place in a vertical position on the welding table. 
Start at the top f weld down, using weave A, 
FEg, G, wills the electrode pointing up and at 
about 45 degrees Lo (la; plates in vortical plane 
(pointing directly into the corner). Travel 
downward should be at such a rate that b 
smooth, even, well-shaped Lead will be obtained. 

Repeat using weave R which will result in a 
slightly larger bend. Practice until proficient. 

Next, the student should repent the previous 
exercises, clean the bead well, and then lay a 
second bead over the first, using the weave 
shown in C, Fig. G. The result is shown in Fig, 
7. He should frequently break open the plates 


lo make sure he is getting good penetration at 
the bottom of the weld without porosity— ‘getting 
Solid, homogeneous weld metal, 

Repeat the previous exercises except making 
a fillet or tee weld as shown in Fig. a. Prac- 
tice these same exercises using 34 b- inch elec- 
trodes — particularly the heavy weave C. 

r I he student may wish lo practice these ex- 
ercises using an electrode wliich gives a rounded 
bead similar to a bare electrode, it is usually 
deshabie to wold up as with a washed electrode, 
line student may wish to practice making ver- 
tical welds down with heavier plate. A bead se- 
quence such as shown in Fig, 3 is frequently 
used. 

TABLE A— VERTICAL LAP AND TEE WELDS 
Plate No. of Wire 

Thicfcuejs Pnsse* Stee Current 

x h? Plate 5 %, 150 

For beads No. 1, 2, 3, 4, use motion A and R, 
(Fig. 8), and for bead No, 5 use Weave C. Cur- 
rent values are shown in Table A. 

If prepared plate is not available, the butt 
joint may be approximated by tacking two plates 
together at an angle as shown for downhand 
welding, Lesson 5 r Fig, 1.3, then welding joint in 
vertical position. 

Vertical Butt Joints Down 

Material needed for this “welding down ,f study 
includes: steel plates ft -inch 0r ^_j n ch thick; 



ffl 



Fig. 3, a, five-bend bud 
wetrf lo bo done in veir- 

VtQcl W e E(ii ng down. 
Tig. 33 . ii liiran-bgad 
f* r«ilical bult w aiding 
1 down. 

Fig, II. A two betid ve-r-. 
licaJ bud welding down. 


Vk-inchj % 2 -inch and a -inch shielded arc type 
electrodes. 

A review of the various types of butt joints 
should bt; inode. 
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I ir general Hie same weaves are used in mak- 
ing butt Joints as fen' fillet and lep Runts. 

Bet two plates, prepared as in Fig. 11, in a 
vertical position, tacked together. Start at the 
top and put in bead No. 1 using weave A, Figs. 
Ei and 3. Clean the bead thoroughly and again 
start at the top, putting in bead No. 2 , using 
weave B. Figs, & and 3. Use current and elec- 
trode sii'-eS as shown in Table B. 

I 1 ABLE VERTICAL BUTT WELDS 

Plate NOr of Wire 

Thickness frtises Current, 

to" Plate, 1., Vb ■ ■ 113 

2 y.,i5<? 

%" Plato 3 Hu ........ ... 153 

Sot up %-inch plate prepared as shown in Fig. 
10 in vertical position. Start at lop, put in beads 
No. 1 and No. 2 using motions A and B. Put in 
bead No. 3, using wider weave such as C, Figs, 
G and $, 

Vertical Welding Up 

Material needed for this '"welding up” study 
includes: steel plates *4 -inch thick; Hs-ineh and 
Hu-inch shielded are type electrodes. 

Set plates in vertical position on the welding 
tables. Slarling at the bottom with % 2 -ineh 
electrode, strike the arc and draw the electrode 
upward in a straight line. Practice until smooth, 
even motion is obtained. 

Next, practice motions A, 33, C, and D, Fig, 12, 
Repeat on each weave until smooth beads are 
obtained and motion becomes more or leas auto- 
matic, Repeat this exercise using H-O” inch elec- 
trodes. 

Vertical Lap and Tee Welds 

Material needed for this "welding up" study 
includes: plates 14 -inch and %-mch; %^-inch 
Eind Vis- inch shielded arc type electrodes. 

The making of lap and lee or fillet joints is 
similar — using approximately the same mo- 
tions and weaves in each 
case. 

Bet up [lie plates for 
lap joint in vertical po- 
sition fig shown in Big. 
13, Practice making 
weld, starting at the 
bottom and welding Up, 
using weaves A, B, C, 
and D. Break joints 
apart to be sure ol coin- 
p I e t e penetration and 
so tend metal. Repeat 
nuikiog complete welds 
with each weave until 
proficient. 

Repeat these exer- 
cises making a fillet 
weld as shown in Fig, 

Fig. 14 , V a rlica] Wt-]d]ll<J 
up on lea Joint. 





on heavy JjllolE- 
T L^. 16. Fueling 5 ci Hi* 
ilrsl, second, and Ihlrd 
boodi on huQYif NUfll, 


14, Repeat, using Hu- inch electrodes. 

hi welding up of heavy fillets, or laps there 
are two general procedures followed. One is to 
build up the weld by a number of small Stringer 
beads with a motion such as A, B, C, or D, The 
other consists of using multiple layers of beads 
which are applied with a wide weaving motion. 
The student should practice making both types. 

The first procedure for heavy til lets, welding 
up, consists of multiple stringer beads with very 
little weaving used in any of the heads (Fig. 13), 

The student should practice making heavy 
fillets using tins procedure until he is proficient. 

Figure 10 illustrates die second method. The 
first bead should be put in using ei .slight weav- 
ing motion as indicated in the first part of this 
lesson. The second and third beads should be 
put in using weave as shown in Fig, 10k Addi- 
tional beads can he applied, using the weave 
similar to that shown. In using these weaves, a 
slight pause should be made at the jo, its X. 

The pause should, be somewhat longer for the 
weave used fci the third and fourth beads than 
Jor the second head. These pauses are for the 
purpose of filling up any undercuts in the plate. 

The student should practice making these 
heavy fillets until proficient. 

Vertical Buff Joints 

Material needed fur this "welding up” study 
includes: plates 14 -inch and thicker; % 2 -inch 
and Hus- inch shielded are type electrodes. 

The student should review the types of butt 
joints. It is not feasible to give detailed in- 
structions covering the welding of all types of 
butt joints. This lesson eovei-s only the scarfed 
or vee typo. Similar instructions apply to other 
types, 

Set up plates prepared as shown in Fig, 17 in 
vertical position. 

Put in bead No, 1. Start from the bottom 
using motion similar to A, Figs, 13 and 14. Use 
Va-inch or H^-ineh electrode for this bead. 

Put in the first bead, welding up r using mo- 
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tions B t C, or D, oT Figs. 13 and H. Use suffi- 
cient motion to fill in the vee. Use in-di V 
electrode (or this bead. 


Set up %-inch plates in vortical position [Fig. 
18), Weld up, putting in first bead with ft-inch 
or %a-inqh electrode, using tnoLion A, Figs, 13 
and 14, Put in second and third beads ^iih 
’f'Ht-tnch electrode using carefully the motions 
that are shown in Fig. 19, 

Student should, practice until proficient. 
Frequently t fairly heavy welds arc made Sit 
ill is position with only two beads (Fig. 20), 

The student should practice this, putting in 
the first bead as before, but making die second 
bead sufficiently heavy to fill out the vee, using 
a weaving motion like that of the second bead. 
Fig. 13, 

The student will notice, throughout these les- 
sens, fret]UenL use of the word ^ practice." Prac- 
tice is very important In learning to weld. Since 
welding is purely a mechanical operation, the 
welder should make himself as “handy" as pos- 
sible in striking the arc, holding the arc (be 
proper length, moving it along the seam to be 
welded smoothly and uniformly and be able to 
do all of these things under any conditions 
whether he i>e welding in downhand or over- 
head position. 


Overhead Welding of Lap, Fillet 


M ATERIAL needed for this study includes: 
plates Hit- inch or ft -in eh thick; Ota- inch, 
%L-inch shielded arc type electrodes. 
Covered in this lesson is the subject o( over- 
head welding (Fig, 1), To the novice this might 
seem an extremely difficult phase of the wmdc in 
which to become expert. It is true that overhead 
welding does require experience and skill. How- 
ever, the student who has applied himself con- 
scientiously to the work covered iti the previous 


lessons, wilt have little or no difficulty in master- 
mg welding in overhead position, "While he may 
not bo required io do a great deal of Lb is type 
of work, there will undoubtedly ho times when 

overhead welding , 

will be necessary. It ■ - ' r - 

Is suggested, there- 
fore, that the student 
carefully follow the 
instructions given 
here and do enough 
practicing so that he 
can hold l he arc and 
produce good over- 
head welds. 

Fasten lb e plates 
firmly in a horizontal position (Fig. 2} so that 
Hie underside may be easily reached with the 
electrode, and so you can take an easy ami com- 
fortable position lor welding. Hold the electrode 
at nearly right angles lo the plate- Grasp holder 
so knuckles of hand are up, palm down, in order 
that drops of metal will roll off glove and not be 
caught. 

Then practice striking an arc. in doing so, 



Fig. 2. Fin Its p-osiCvutui 
tor qv-c-tEi end welding 
praclictfr 


and Butt Joints 

LESSON 8 



Fig. E- Hcpulr we Erf on an CtulO friicli [fame mdulc 
in an dV 51 head poKLILon. 


pause (or a short Interval with rather a long arc 
until it is seen that the base metal is molten 
above (he arc. Start by moving the arc away 
in a straight lino. Try Ibis as many times as 
jut necessary for you to strike and maintain 
(lie arc- Then, holding a very short arc, and 
moving the electrode at a steady rate, place a 
bead on the underside of the plate, 

Hi ere is of course a tendency (or the metal 
lo run down and form drops. A very short arc 
will stop ibis. You can melt this drop by using 
a tong arc and, when drop is molten, quickly 
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shortening the arc. 

This lesson will require a great deal of prac- 
tice. Try a very short arc, then a short arc and 
a Jong arc. Observe Lite performance of the are 
and appearance of bead. Practice until bead 
looks reasonably good, then inspect it by chipping 
or filing so that penetration and fusion may be 
observed. Do no! be satisfied with any dung ex- 
cept the best bead, 

After (be student is ably to make a satisfactory 
bead in a straight Uno r starting and stopping at 
will, he 5s ready to start practicing motions such 
as shown in Fig. 

Up and Fillet Welds in Overhead Position 

Material needed for this study Includes; plates 
Vj- inch and %-inch thick; ■ft-j-inch and %j-inch 
shielded arc type electrodes. 

Fillet and lap welds are nmde in overhead 
position in very similar manner. Consequently* 
Lit is lesson is on fillet wolds in detail, 

Place two plates tack welded together for a 
tec weld in overhead position so that the under- 
side may be reached readily with the electrode. 

Place a single bead in the corner, using mo- 
tion A or B cif Pig. 3- Repeat until a good, 
smooth bead b obtained. Break the plates apart 
frequently to be sure good, full penetration is 
secured in the corner. 

After the student is proficient at making a 
si pig] c bead fillet weld, he should practice making 
a multiple stringer bead weld, following the gen- 
eral sequence shown in Fig, 4, These beads arc 
also made with motions A or R, as in Fig. 3* 
Continue until proficient. 

After the student has mastered the procedure 
for stringer beads, he is ready to try multiple 
beads with weaving. First, make the stringer or 
corner bead as shown in Fig. 5. After cleaning 
the bead, lay the second bead, using the weaving 
motion shown. 

Alter die student has become proficient at 
making a multiple pass weld as shown, he may 
wish to make a third bead. This is a rather dif- 
ficult procedure, but it can be done, using the 
same weaving motion (except wider weave) as 
f or the second bead. Practice until proficient, 

The procedure for making lap welds is almost 
identical to that for tee or fillet welds. Conse- 
quently, the student should practice making lap 


Overhead BuH Welds 

Material needed lor this study includes; p ,ates 
4^- inch thick; % 2 -inch and ^-incli shielded arc 
ty[>e electrodes. 

Place two s /i“indr plates with a small opening 
between their squar e edges. Tack them and^set 
up for easy access to bottom of joint. With %‘jt- 
ineh electrode, strike an arc and run a bead along 
thy opening, fusing the two plates together (Fag. 
£>), Break the plates a pari to determine the 
quality of the metal. For plates up to Vi-inch 
thickness, a bead can be run on the opposite 
side for a joint of appreximately H>0 % strength. 

Tyke two heavier plates, scarfed or prepared 
for a vee butt wold. Place in an overhead posi- 
tion, Following the general procedure shown in 
Fig, 7, make welds with slight motions shown in 
Fig. 3. Practice until proficient. 

The student may have some difficulty in mak- 
ing the first bead and he will find a backing -up 
strip will materially assist in making this bead. 
Tie should try making it without a backmg-up 
strip because in much construction work it is 
impossible or impractical to use such a strip (Fig, 
8 ). 

In these cases* the plates are usually placed 
closer together. 

The student will find in overhead work, it is 
usually much easier to make the welds with 
stringer bead procedure as shown in this lesson. 
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It is possible lo lay succeed big bends in the 
overhead position Using a weave aw shown in 
Fig, 9, This 3s rather difficult; however, the 
student may wish to try making a weld using the 
stringer bead procedure tor the first and second 
layer and the weave of Fig- 9 for the last layer. 

Expansion and Confracfion in Welding 

Material needed for this study includes r two 
%-inch plates 4 inches by 12 inches; two -inch 
plates 4 i tidies by IS inches; ($ 2 -inch and ^fl- 
inch washed electrode and one made expressly 
for flat welding or an electrode made especially 
for work where fit up of parts is apt io bo poor. 

While the subject of expansion and contraction 
is undoubtedly much more important to the 
welder engaged in production welding than to 
the repair welder, some knowledge of the sub- 
ject will help the student to do better work 
whether it be in repair of implements and trac- 
tors nr the fabrication of some piece of equip- 
ment for tlic shop or 0 customer. Knowing what 
takes place during welding and being able to 
take care of the effects of heat in metal parts, 
the welder will be able to do a better' all -a round 
job. 

When steel is heated it expands, when cooled 
it contracts. These rather simple facts are quite 
frequently overlooked or ignored. It is well, 
therefore, to get them clearly in mind. A few 
simple illustrations will be helpful. Suppose a 
rod of given length is heated throughout its full 
length to a certain temperature, the rod will 
expand or increase its length, say .010 inch. 

Now If ft rod of only half the length is heated 
to the same temperature as before, iho expansion 
will be .009 inch. If we allow these rods lo cool 
to the same temperature, the contraction of the 
first wiEE he .010 inch and for the second ,005 inch, 
or approximately equal to the expansion, It may, 
therefore, be stated that for a given temperature 
rise (or fall), the expansion (or contraction) 
depends on the length of the part heated (or 
cooled) , 

Suppose the bar is heated to only ¥\ of the 
temperature rise, then ¥i t then %. The expan- 
sion will bo .0025 inch, .005 inch, .0075 inch fur 
Iho longer liar and Eialf this for the shorter bar. 

This simple experiment which can be easily 
carried out, shows that the total expansion de- 
pends on the, length of metal healed, and on tEic 
temperature to which it is heated. Keep these 
Statements in mind. They will be found very 
helpful in welding problems involving expansion. 

When metal cools, it contracts instead of ex- 
pands, but the same rules govern os for ex- 
pansion, that is, the contraction depends on the 
length cooled and the temperature drop. While 
it js being deposited, weld metal is molten. The 
edges of the plates being joined are molten, and 
{he plates are hot fur some distance back from 
the joint., When deposited metal and edges of 
plate, both of which were molten, cool, they con- 
tract more for a given length than the other part 
of the plate because they were hotter, 



The hot part of the pi Fite does contract and this 
fact must not be ignored in considering con- 
traction. The various temperature drops and the 
c tit ire mass of heated metal must both be con- 
sidered. The problem is evidently very compli- 
cated. 

For one example, a bead six or eight indies 
long is deposited on a perfectly flat plate and 
allowed lo coo I. As it cools the bead will tend 
to contract and if the plate is not too thick so 
that it can bend under the stress imposed and 
it is free to move, it will curve or bend up in the 
direction of Ihy bead (Fig, 10). 

A bead deposited from a .small electrode wilh 
low currcnL will cause very little warping due to 
the relatively small amount of metal which is 
heated to a high temperature. On the oilier 
hand a bead deposited from a large electrode 
with a high value of current so ns to produce 
nearly complete penetration of the plate will 
cause very little warping in the direction indi- 
cated, due to the fact the metal, at the bottom 
is also heated to a high temperature. There N a 
welding condition somewhere in between these 
two extremes that will produce a maximum 
warping in the direction indicated in Fig. 10. 

Another illustration is. when two pieces are 
welded together at light angles with a bead on 
one side. After the weld lias cooled it will be 
found that the plates arc net fll right angles and 
the weld lias pulled the pieces toward each 
0 {li e r in the direction of tlic weld, as shown in 
Fig. 11. 

When two plates,. wilh an opening between 
them, are welded with bare or washed electrode, 
Mac plates will draw together as the welding pro- 
gresses. This is shown in the sketch, Fig. 12. 
The amount will depend upon the speed oi weld- 
ing. As a usual rule, the greater the speed the 
less the amount of the drawing effect. There 
can be found a speed nS which the plates will net 
draw together. 
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When two plates have a tendency to draw to- 
gether, the expedient of Steeping a wedge in the 
seam 12 inches to IS inches ahead of the welding 
proves very satisfactory. Allowance may be 
made for Contraction if possible by separating the 
plates. 

For usual plate thicknesses* the plates should 
be separated approximately Vi- inch per each 
lineal foot of wold. The exact amount is diffi- 
cult to state as it "will vary with different jobs 
and conditions. Experience is the ijest teacher 
on this, and the above will servo as a guide. 

If the welding speed is further increased as 
when using shielded arc electrodes, the plates 
will separate while welding proceeds as indicated 
hi fig. 13, In this latter case, it will be necessary 
to tack or clamp the ends together before bug i li- 
ning Ihe welding. 

If a plate is veed for welding and then welded, 
it will frequently be found that the piates will 
be drawn up as shown in the sketch, Fig, 14, 
This is true since the greater opening is at the 
top atid more molten metal is deposited and a 
wider zone heated on this side, consequently 
there is more contraction. 

The amount of warping will vary almost di- 
rectly with the number of passes, being greater 
for a greater number of passes. This will also 

Arc Welding 

M ATERIAL needed for tins study includes: 
Some broken pieces of cast iron (may be 
better to get a scrap casting and break 
it), and an electrode made expressly for welding 
cast iron. 

The ere welding ot cast iron is one of the 
most important subjects to the welder working in 
a repair shop. It is important, for one reason, 
because so in any pads to be repaired tire made 
ot this metal. 

There has always been, and still is, consider- 
able argument as to whether cast iron can be sat- 
isfactorily welded. The only answer to this is — 
cast iron can be and is (letup successfully arc 
welded every day (Figs. 2, 3, and 4). The welder 
who masters the procedure has ait almost un- 
limited opportunity for profitable service to bis 
shop and the shop’s customers. 

When one part yf a gray iron casting is heated 
that part expands and in so doing may throw 


be true of the cosy shown in Fig. 11. In other 
words, it is- generally advisable to complete the 
weld wllli a minimum number of passes. 

Take fairly light plates aud try the experi- 
ment shown in Fig. 10 and Fig. 11 and note the 
result?, 

l^cxl try the experiment shown in Fig. 12 using 
bare or lightly coated electrode such as "'Stable- 
Arc.” Repeat this with ” Fleet we Id 5” at high 
rate of speed and see if results shown in Fig. 13 
can be obtained. 

This force ts. ev if lenity rather large. Refer to 
Fig, 15, We might represent it os the distance 
from line AX or AV to All. If we could bre:ak 
this force up into smaller forces Or parts we could 
reduce its effect. 

Refer to Fig. lfi, Put in bead 1, The force is 
not very large. Follow with bead 2 and so on. 
While there is some force it is not very great, 
th ereforc, the distortion as not as great its be- 
fore. This is the step back method, !Noie care- 
fully how tills is done. The same short beads 
placed in reverse order (i.e, starting with !i) 
would be o sorely interrupted beads and would 
not give as great a reduction oE distortion as the 
step back method. 

Take two plates and weld as in Fig. It, First, 
use a great number of small beads. Then repeat 
but use a few large beads. The plates will move 
but in ti;e case of the great number of small 
beads the distortion is more than with the fewer 
heads. We sec, therefore, that we must keep in 
mind the temperature and the amount of metal 
heated, that the fewer heads give less distortion 
than a large number, and that the step back 
method is very helpful. 

These few facts will aid in working out con- 
traction problems. They are not, of course, all 
the items to be considered. Each job lias its own 
individual problems, 

of Cast Iron 

LESSON 9 

considerable strain rm some o tiier part of the 
casting. This strain, since the metal possesses 
If i w ductility and will not stretch, may be suffi- 



f]ij. L. Arc welding pidyif tt major TpLa in spuod- 
ing up Airinric-fi'i wartime rtiip (buLld-Lag. 
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I' v-'ri. 


Fig, 2. Thin, CuBH 

iron 1 r ft n i fn L H * I O h Ctrsfl 
tlefl) wan Buccfluahilly ro- 
pciirrcl hy (3 re wrEdieW., 

Fig. 3d ft yilece ol scrap 
metal wns LTiriirhui cirut 
arc welding did tho rpsl 
ol the job. 


Fl<j. 5. Expansion and contraction muai *"ty. 4. Thin cast iron, 

be i?q utilized at ft, El. and fl, or 11n> elnrlac housing wpa iy- 

Lron easting may btt-ak. paired by me waiting. 



cast iron, going from a molten 
slate Eo a cold state. Therefore, 
when (lie molten steel from a steel 
electrode is deposited on cast iron, 
the steel will shrink more than the 
cast iron on which it is deposited,, 
causing a residual strain in both 
the weld metal and thy east iron. 
A straight bead of weld metal de- 
posited on a horizontal surface of 
cast iron will be in tension if al- 
lowed to cool without further treat- 
ment. This is due to the fact that 


cient to break the. unhealed, part. For example, 
when a casting, such as the one shown in Fiji- h 
is healed at A r it will expand at this point and 
will stress the easting at B anti C- 1 1 (nay be 
stressed beyond its limits and fail at either one 
of these points or both. Such an occurrence may 
happen when welding the casting at A, provided 
parts B and C are not preheated so that the ex- 
pansion of A, I?, and C is equal, In such case 
the casting will expand and contract alike and 
cause no undue stress in any pari. 

WJ ion preheating is unnecessary or inadvisable, 
care should be taken not to heat the casting too 
long or too much at point ol welding at one time, 
but rather a repetition of "weld little and coo] 
much" until the job is completed. 

Each job should be studied carefully before 
welding in order to avoid possible difficulties 
arising from uneven expansion and contraction 
of - the casting. The heat of die welding arc is 
confined to a comparatively small ereu and for 
Ibis reason complicated castings offer lew trou- 
ble when welding is done with the arc than by 
other methods, ft is also for Ibis reason that 
many gray iron castings can be arc welded in 
place without dismantling for preheating. 

Cast iron welding may he done with a metallic 
arc using steel electrodes. When using Elus type 
of elec trod o' care should be taken in regard Eo (a) 
Contraction of the weld motel (steel) after depo- 
sition, (b) absorption of carbon by the weld 
me 1^1 rapid cooling which result in hard 


the sled is trying to contract its length by an 
amount which Is proportionate Eo its change in 
tempera lure. At the same time the cast iron on 
which the wold metal has been deposited will Iso 
stressed due to the pulling action of the weld 
metal on the cast iron. Since the cast iron is 
weaker, Die usual occurrence (particularly when 
the bead of weld metal is long) is a break in tire 
cast iron just back of the line of fusion. 

It is evident that the greater the length of 
the weld in a straight length the more strain, 
since Die strain is cumulative. Therefore, if a 
bead is curved there is a tendency to reduce 
this cumulative effect (Fig. G} + 



FLg, S. Cumulative fllrcilrtft Oil CUkl Lion Vt* to. 
liev-ed by depaKiling weld- mtlal m curved linos, 


Another method is to deposit weld metal in 
sho^t lengths and allow each to cool. For ex- 
ample, wdd one -half minute and then allow 
weld to cool for three to five minutes. By de- 
positing small welds in various parts of the job 
one weld is allowed to cool while depositing 
mete! in another location (Fig. T), 


weld motel. 

The shrinkage or contraction of steel from a 
molten state to a cool state is greater than that 
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Fig, 7, A Sequence qJ short wolds ns silflwn wiL3 
help to relieve cufn wlo li t a alio In*, 

The third method is to upset or peen the de- 
posited weld mel/d lightly while it is still hot, 
before it Sues a chance to cool and contract. This 
causes the weld metal to stretch. In many cases 
the best method to pursue is to use a combination 
of the above three methods. 

When steel weld metal is deposited on cast 
iron of large area and the cast iron being cold 
with tiie exception of the weld area, the weld 
metal and the cast iron in its immediate vicinity 
are cooled quickly. During the process of weld- 
ing the deposited metal absorbs carbon from the 
east iron. Thus the deposited metal becomes 
high carbon steel, which when cooled quickly is 
extremely hard. As previously explained, when 
molten cast iron is cooled quickly its own 
combined carbon is increased. Therefore, the 
weld area in the parent metal, when cooled 
quickly, results in increased hardness of die 
casting and a tendency to brittleness. Thus in 
such cases hard, tinmachinable material is 
formed, However, in most repair jobs such a 
condition presents no difficulties, inasmuch as 
machining is rarely required. If machining is 
necessary there are several methods by which 
the weld metal and weld area in the cast iron 
can be made machinable; one is to heat the en- 
tire casting, or if expansion will cause no diffi- 
culty, heat weld and adjacent parts only, to a 
dark cherry red and allow lo cool slowly by 
covering with asbestos or sand or other heat re- 
tention material. 

The weld metal deposited by die electric arc 
process in cast iron is generally far stronger than 
the cast base metal. When steel electrode is 
used the weld metal is generally three or four 
limes as strong as the casting, 

Coated electrodes of the proper type for weld- 
ing cast iron ace designed to keep the amount 
of heat required lo a minimum, thus reducing 
thermal disturbance and resultant hardness. 

The proper electrode for welding east iron has 
a steel base. It provides a solid, dense weld 
on cast iron ol greater tensile strength than the 
east iron itself. It affords an excellent bond dr 
union with (lie cast iron. Because of the low 
current used, (SO amps, on Vs -In eh electrode), 
the hardening effect usually present along the 
line of fusion is materially reduced, the resultant 
weld being, therefore, much more machinable 
than is usually the case where other electrodes 
are employed. 

Usually 'A- inch size electrodes are used for 
keeping the heat down as men l toned above. 
Electrode Us made positive, work negative, mid 
current is approximately 30 amperes. This ap- 
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parently too- low current is employed to satisfy 
tlie beat Conditions previously mentioned. The 
electrode itself will carry considerably more cur- 
rent but the requirements of cast iron welding 
make the use of higher heat inadvisable. 

The welding of cast iron should be done very 
intermittently. In sonic cases "skip” welding is- 
used with a weld not over three inches made at 
one time. Immediately after each bead is de- 
posited it should be lightly peened, thoroughly 
cleaned and allowed to cool before next bead is 
applied. Care should be taken to keep the work 
clean and not allow It to get too hot. A good 
rule is "Keep the work clean and cold,” 

If the weld area is to he painted, after the weld 
has cooled, remove the slag from the weld by 
any convenient mechanical means such as grind- 
ing, sand blasting, chipping and wire brushing. 

Swab the weld and adjacent parent metal with a 
Iff % sulphuric acid solution, preferably warmed 
to 150-ISO degrees F. Allow the acid to act for 
a few minutes. Rinse off the odd with hot water 
and at the same time scrub the wold area with a 
wire brush. Allow to dry before painting, 

Sfi/uumc. As explained previously, the chill- 
ing action of the casL iron increases the com- 
bined carbon and in turn increases the hardness 
and brittleness, weakening Lite strength of the 
cast iron just back ot the tine of fusion. Welds 
in cast iron, if of sufficient thickness, may be 
strengthened by the method of studding. 

Studs of steel approximately Vi -inch to %-inch 
diameter should be used. The cast iron should 
be veed and drilled and tapped along the vee 
so that tire studs may be screwed into the cast- 
ing. Hie studs should project about Ha- Inch to 
Vi -inch above the east iron surface, Tbe studs 
should be long enough to he screwed it] to Ihe 
CFtsting lo a depth of the diameter of studs. 



fig, 5. Catling of sufficient ihiclmoHd muy b* 
v-ts-tt irom holli sidet and Ltwm »1 a -deled. 

The cross sectional area of Hie studs should 
bo about 25% to 3G% of the area of the weld 
surface. In such cases, the strength of the weld 
may safety and conservatively be taken ae the 
strength of the studs. It is considered good 
practice to first weld one or two beads around 
each stud, making sure that fusion is obtained 
both with the stud and cast iron base metal. 

Straight tines of weld metal should be avoided 
so far as possible. Welds should he deposited in- 
termittently, and each peened before cooling, 

JL is advisable where Urn easting is of suffi- 
cient thickness to vee from both sides and stud. 
This should be done as indicated in Fig, 3. 

Set up broken casting, matching edges. Tack 
together or < t he r wise suitably hold in position. 
If piece is 'Hu-inch or over in thickness, vee pieces 
45 degrees on each side, total 90 degrees. 
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Arc Welding of Aluminum 


LESSON 10 


M ATERIAL needed for this study includes: 
aluminum plates J /i-dtieh x 3 inches x 5 
niches, also sever 5.1 pieces of aluniinu^ 
casting if available, and 5/32- inch electrode made 
expressly fur welding aluminum. 

The remarks made frequently in these lessens 
commenting on the value, to the student, of be- 
coming jfully versed in all, phases of welding 
which he may be required to do apply to the 
m'c welding of aluminum for the same reasons 
that they do to welding various other metals m 
the different positions, Typical examples are: 
cylinder heads, crank cases, transport truck 
tanks, aluminum radiator shells, valve rocker 
arm covers {Fig. 2), eic. In addition to aic 
welding aluminum in repair work, the student 
may also be called upon to fabricate equipment 



of aluminum for his own 
shop or for some customer. 

The electrode for welding 
aluminum is o 5% silicon 
aluminum alloy shielded 
arc electrode: for welding 
aluminum in any form- 
cast sheet, shapes or ex- 
truded forms, Designed for 
either metallic or carbon 
arc welding, “Alum in we Id" 
opens up a new field for 
welding, offering a much 
more economical and less 
troublesome m e th o d of 
welding than any other 
process. 

The electrode is provided 
with a coaling which pre- 
vents excessive oxidation 
ami will dissolve any alu- 
minum oxide which might 



Fig. 2, Arc wnldidq repairs a tircalr 
in on aluminum lockei arm cover. 


fig. 1. P opm-rlng tin aEuminuirt ia- 
dinlor aheL! by arc wstdimg. 


“scratching” the electrode. To 
start on electrode, strike (be arc 
in the crater, then move the elec- 
trode quickly back along the 
completed weld for Vk inch, then 
proceed as usual, making sure 
the crater is completely jemelted. 

Even melting off of the flux is 
facilitated by holding the elec- 
trode approximately perpendicu- 
lar to the work at all times. 

Always direct are so that both 
edges to be welded arc properly 
a Did uniformly heated and the 
electrode advanced along the 
seam at such a rate that a uni- 
form head is made. 


lie formed. The coating also 

assists in giving a very smooth operating arc 
which is so particularly essential in welding 
aluminum. The resulting weld is very dense 
without porosity and possesses high tensile 
strength. The weld can lw polished satisfactorily 
with practically no discoloration. 

In welding aluminum, the electrode is made 


TABLE A— FLAT WELDING 


Rod Sice 
3/32" . 

i/r .. 

5/32' " . 
3/1 G* . 
I/4' J .. 


Antpernpe Range 

. 20- 55 

.... 45-125 

. . . . 50-1711 

, . . . 95-235 

. . .. J25-36W 


positive, work negative. 

A short arc should be hold, Lhe coating ap- 
prox in lately touching the molten pool. 

In general, use the highest current passable 
without melting the edges too far back nr burn- 
ing through. With the high melting rale of 
aluminum, little heat is dissipated into the plate 
with consequent chilling of deposits. Hence, it 
ii sometimes desirable to preheat the seam to 
m degrees to 700 degrees F. before welding. 

On striking, the host results are obtained b> 


VERTICAL AND OVERHEAD WELDING 
Not recommended. If vertical or overhead 
welding is required, follow procedure as for 
flat work, using 3/32", 1/9 or 5/32 elecLrode. 

Tacking. Increase the recommended currents 
approximately 50% fur lacking. Use short arc 

and rotary motion. , 

Remove slag from the weld by light hammer- 
ing and brushing. Last traces may be removed 
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with warm water and a wire brush or by soak- 
ing the weld in 5 % nitric aeid or 10% v,arm 
sulphuric acid followed by a warm water rinse. 

Vertical and overhead welding should as far 
as possible be eliminated. However, where im™ 
perative, vertical welding can be done down- 
ward or upward with straight beads or by weav- 
ing. Overhead welding should be done with a 



number of straight beads. 

The propei' aluminum welding electrode pro- 
duces excellent welds used as a filler rod with 
the carbon aiC, 

Burr Welds. The work should be held in 
position by jigs nod backed up by copper, as 
illustrated in Fig. 3. When butt welding plates 
Vfe - inch and thicker, thy copper backing should 
be slightly grooved beneath the joint to be 
welded. 

Welding of butt joints in 3/lfs-inch plate and 
heavier should be done wit) a two beads, as indi- 
cated in Figs. £5 and 7. No backing or clamping 
is required for welding joints in this manner. 

The general procedure ns given previously 
should be followed in making these types of 
welds. 

TABLE B -BUTT WELDS 


Bonds or Electrode Current 
/obit Passes Size Amps. 

Fig. 4 

18 ga, sheet 1 3/33" 40 

14 ga. sheet s. 1 1/8" 65 

1/8" plate ........ 1 5/33" 120 

Fig. 5 

3/1 EL plate 1 3/1G r " 170 

Fig. 6 

1/4" plats 1 1/4" 250 

Fig. 7 .......... 1 3/16" 170 

3/16" plate 2 3/10" 170 

Fig 7 I VIC" 170 

1/4" plate ........ 2 3/16" 170 

Fig. 8 1 1/4" 300 

3/8" plate ........ 2 1/4" 200 


Lap Welds. This type of weld should be 
made in accordance with the general procedure 
outlined previously, except that the manipulation 
of the elect rode should be in a small rotary 
motion, playing the ore first on the upper mem- 
ber of the joint and then on the lower member. 
The electrode should be held in such a posit ion 
that the angle between the elect rode and the 
horizontal plate is approximately 45 degrees, 
Plate or sheets of Un-inch and less in thickness 
should be clamped in position tor welding as 
indicated in Fig. 8, 


'TABLE C— LAP WELDS 



Beads ar 

Electrode 

Cu, treat 

Joiat 

Parses 

Etze 

Amps, 

Fig, 9 

14 ga. shoot , , , 

.... 1 

1/8" 

Go 

1/8" plate 

. . . . I 

5/32" 

120 

Fig, E0 

3/16" plate ... 

. , , . 1 

3/16" 

170 

1/4" plate .... 

... 1 

1/4" 

250 


Fillet Wglos. In making fillet welds the 
electrode should be lie Id in such n position that 
die angle between the electrode and the hori- 
zontal plate is approximately 45 degrees. n ie 
electrode should be manipulated with a small 
rotary motion with the arc being played first on 
the vertical member and then on the horizontal 
member of the joint. With the above exceptions 
the general procedure given previously should 
be followed in making a fillet weld. 


TABLE D- FILLET WELDS 


Beads or 

Electrode 

Current 

Joint 

Passes 

Si2 e 

Ait ipS. 

Fig, 11 

1 / 8 " plate 

. . 1 

5/32" 

120 

VI V plate 

. 1 

3/16" 

170 

1/4" plate 

, , I 

3/ 16" 

170 

CoEtNEit WELlTS, 

This type of weld 

is made 

by following the 

general 

procedure previously 

given. 

TABLE 

E- CORNER WELDS 


Brads or 

Electrode 

Current 

Joint 

Passes 

Size 

/la-tps, 

Fig. 12 

1/EC" plate 

. 1 

1 / 8 " 

G5 

3/8" plate 

. 1 

5/32" 

120 

3/16" plate 

. I 

3/16" 

170 

1/4" plate 

1 

1/4" 

250 


Make butt weld in *4, -inch plate, and if mate- 
rial ls available ru[>eat with thicker plate. Make 
lap, fillet and comer welds in light and heavy 
plate if possibEe. 
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T! 


'HE ability of arc welding to 
deposit metal of proper 
qualify to replace worn sur- 
faces of machine parts gives the 
welder an opportunity to take 
and perform many profi table 
jobs. With arc we hi surfacing 
the repair man can build Lip 
worn shafting of all types of 
equipment, (Fig, 1) repair 
Scraper blades, dipper teeth 
(Fig. 3), tractor shoes (Fig- 4), 
plow shares (Fig, 5), scarifier 
tee ill „ and any other metal part 
subject to wear- 

WAtle the surfacing work de- 
scribed here is based on (he use 
of Lincoln electrodes, other 
in cifce.? of electrodes may be 
utilised so long as they meet rp- 
gyiremettl,? for the pari scalar 
Application^ 

Because of its; profit possibilities to the repair 
shop, arc weld surfacing is covered rather com- 
pletely in the last two lessons of this course. 
The process involves the building up of a layer 
of metal nr a metal surface. The scope and 
possibilities are almost unlimited and include 
such varied applications us building up a worn 
shaft with a low carbon steel deposit, the lining 
of a carbon steel vessel with a stainless steel 
corrosion resisting alloy deposit, (he deposition 
of a tool si eel cutting edge on a medium carbon 
steel, or the application of wear resisting sur- 
faces to nmta! machine parts of all kinds. 

The success of a given arc weld surfacing ap- 
plication depends largely on l he proper choice ol 
surfacing materials. The choice of surfacing ma- 
terial for £ given application is dependent on a 
number of factors which are outlined below. 


Surfacing by Arc Welding 

LESSON 11 


F5g. !■ 


Arc wilding wan upfftS Co build up damaged thread a on, 
part ot a truck dlllerailtia J. 


1. MAT&HIAL TO BE SURFACED 

(a) Its composition 

(b) Ills physical condition such as hard- 
ness, previous heat treatment, etc. 


F5^|, Thii two-iislod wDlder Li a I work op trao- 
tor ratlo-rs, Ho 3s hiuncp-vlaliarj Uvo glstlrod**- 


2 . DIMENSIONS 

(a) Size and shape o^ parts 

(b) Size and location of the area to be 
surfaced 

(c) Thickness of weld deposit 

3r FINISH REQUIRED 

(a) As welded 

(b) Machined 
(c.) Rough grind 

(d) Fine grind 

4 r SERVICE CONDITIONS 

(a) Abrasion --its extent and nature 
(h) Impact — its extent and nature 

(c) Corrosion — the corrosive medium 

L Material to Be Surfaced 
Composition and Physical Condition. There 
are thousands of alloy compositions used in parts 
or equipment that wear or corrode in service. It 
is obvious that only a few of these can be con- 


sidered In this discussion. Regarding their suit- 
ability as a base metal lor weld-surfacing, they 
can be divided into two general groups. 

Group A. Those metals or alloys whose physi- 
cal characteristics Eire not greatly changed as a 
result of heating an cl cooling, and which will 
withstand sudden localised temperature changes 
without cracking. This group includes plain 
carbon steel with TO carbon maxi mum, low 
carbon low alloy steels, austenitic steels such as 
the stainless chrome -nickel, and the high man- 
ganese steels. Copper and most of its aNoys 
would also be included. 

Group B. This includes those metals or alloys 
whose physical characteristics ;n - e changed con- 
siderably (.particularly as to hardiness ) as a re- 
sult of .the application of welding beat and sub- 
sequent cooling, or which will crack with sudden 
localised application of heat. This group includes 
medium to high carbon steels, tool steels, me- 
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cl L Lien to high -carbon luw-Lilloy ferritic sloe Is, 
east irons,' (grey, while, malleable, Hu Lied), 
pcmi-ftlcel and,, in general, all hard metals and 
alloys. 

In general, metals of Group A may be weld- 
sur faced wit] mat nny denticular precautions 
such as preheating, since I lie thermal cycle inci- 
dent to the weld -surfacing operation will cause 
no harmful cracking or hardening adjacent the 
weld. 

Special precautions must be taken in weld- 
surfacing metals of Group 13, In general, if an 
are is struck on a metal which is very hard, it 
will crack due to thermal shock, To avoid or 
minimize this thermal cracking, we must either 
reduce tire baldness as by annealing or reduce 
the thermal shock as by gradual and uniform 
preheating, or both, depending on the nature of 
the alloy. Thermal cracking can thus be pre- 
vented m most steels. 
In the ease of grey 
cast iron, which is 
already in its soft 
condition, but is stilt 
brittle, a Eid chilled 
iron which is hard 
and very brittle, but 
cannot be annealed 
easily, there is little 
that can be done be- 
yond moderate uni- 
form preheating, 
which will decrease 
tendency for thermal 
cracking. This does 
not necessarily mean 
111 at casL hem should 
never be weld ■'Sur- 
faced, 

The second precaution in connection with 
weld-surfacing of Group B metals concerns the 
hardening of the metal adjacent the weld as a 
result of healing to a high enough temperature 
to cause solution of free carbides and then cool- 
ing fast enough to cause hardening. This may 
result in subsequent cracking of the hardened 
area, failure of the part or spalling of the weld 
deposit. To reduce the tendency to weld -harden, 
preheating, slow -cooling and post heating, or a 
combination of these may be employed. 

In general, preheating 300 to 500 degrees F. 
will prevent weld- hardening in medium to high- 
carbon s Lee Is. With medium -carbon alloy stccEs, 
preheating as above plus slow cooling as in lime, 
in ay be necessary. With high carbon alloy 
steels such as tool steels and other special wear 
resisting alloys, preheating followed by reheat- 
ing after welding to a temperature in tine Stitt to 
1300 degrees range and uniform cooling, may be 
necessary. 

Controlled uniform slow-cooling is always de- 
sirable for cast irons to prevent cracking, but 
their tendency to weld -harden is so great that 
little can be done to overcome it. When cast 
iron is weld -surfaced, it is usually a cose of buikl- 



i-e-3. 3, Bc£qtG tTti(3 alter 
pitluifri of dipper teelli 
repaired by wsldLuq. 


mg up a hard wear- resisting surface. Usually 
the part is made of c lulled cash iron. The suc- 
cess of this application depends greatly on the 
choice of slli facing material The most success- 
ful work ss done with a deposit which (.ends to 
cross -crack on cooling— -such as "Fueeweld No. 
12” Those cross cracks (end to relieve the 
cooling si ml ns and prevent the.: weld surface 
from peeling dT in spite of the brlLtle base metal 
under tfu? bond. 

In most erases where the original chilled iron 
part was not too brittle for the service conditions 
involved, the weld-surfaced part will also stand 
up with the added advantage of a superior abra- 
sion resisting surface, fn most cases the cross 
cracks will not be detrimental. If a strong, 
tough deposit such as ’"Abrasoweld" is applied to 
chilled cast iron, the shrinkage strains will be 
relieved by cracking under the deposit with the 
result (hat the weld -surfacing will break away* 

2, Dimensions 

(a) Size and Shape of Parts. The heat capac- 
ity of the part, to be weld-surfaced is largely 
a function ul its site end shape. A part of large 
heat capacity will heal up slowly during the 
sur facing operation, reach a relatively low maxi- 
mum temperature and draw the heat away from 
(he weld area very rapidly. Conversely, a small 
port or a thin section will heat up rapidly (at 
least locally}, reach a higher maximum tempera- 
ture and draw the heat away from the weld area 
very slowly. The mass of the metal being sur- 
faced, therefore, determines to some extent the 
thermal cycle to w [Licit it and the deposit are 
subjected. For this reason, if Local welding heat 
is applied to a large mass of cold metal which is 
capable oF being quench -hardened, the harden- 
ing will be very drastic, and cracking is likely 
to occur because of sleep temperature gradients 
which result in severe thermal stresses, If die 
mass is small, the degree of hardening will be 
less because of Us low heat capacity and cooling 
will be more uniform throughout, resulting in 
less severe thermal stresses. Sf the weld -facing 
material applied in the alxive examples happens 



Fig. Arc weLeJiniy Es u&ed ig buLJd up bacUir 
w-orn Irnctar 
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to be one of the type who.se hardness is affected 
by the thermal cycle ("Hard weld for example), 
die hardness of the deposit will be much greater 
in (ho cose of the large mass because of its 
quench effect, 

(b) ESi/.c and Location of Area Surfaced , This 
will determine the heat input and therefore the 
thermal cycle as above. Location or position of 
weld! will influence the choice of material to some 
extent. Very small areas require the use of 
small electrodes. For various reasons, small 
electrodes are not available in all types anti a 
second choice must bo made- Weld -surfacing 
material, particularly those intended for hard- 
facing, are not well adapted for use in vertical 
and overhead positions. In general, the cost of 
doing a job will he much lower if the work can 
be located so that (lie welding can be done In 
approximately a flat position, 

(c) Thickness of Weld Deposit. The best gen- 
eral rule lo follow is to avoid thick deposits of 
the hard alloys. If a large amount of build up 
is necessary, this should be done with ^ Fleet- 
weld, lf "'Hard weld 50" or "Hard weld HH). Thick 
deposits may also he applied with "Stainweld" 
or "Manganweld,” 

3, Finish Required 

If Elm weld -surface must be machined, the fol- 
lowing deposits can be used in their as- deposited 

condition, „ , , . , 

"Fleetweld," "Shield -Arc 85," Shield -Arc 
lOO,” " Aerisweld, 11, "Stainweld/' “Soft weld,” 
"Hard weld 50” 

The foil owing deposits are not machinable in 
(heir as-deposited condition, but arc when sof- 
tened by annealing! “Haiti weld 100 ” ‘Tool weld 
55 ” "Tool weld Gfl,” "Wearwdd” and Abrasowcld.” 

"Face weld" and “Surface weld A" deposits 
must be ground if shaping is necessary, 

4, Service Conditions 

The various service conditions to which a 
weld -faced deposit may be subjected can be 
classified as follows: 

1. Abrasion 

(a) Grinding action due to rubbing against 
asi abrasive material such as tuck, 
sand, clay or soil, 

(b) Sliding, rolling or rubbing action of 
one metal part against another, 

'Both <a) and (b) may take place 
under low or high pressure, 

2 . Impact 

In various degrees from hghl to heavy, 
it tends to deform the surface or cause 
cracking or chipping, 

,3. Corrosion 

This includes the action of various 
chemicals, ordinary water (rusting) 
and also oxidation or scaling at ele- 
vated temperatures. 

It ss obvious that before the proper choice of 
weld-surfacing material can be made for & given 



rjig. 5, Worn pJow shaiea con b-n made like phtw 
by welding. 


application, the service conditions must he 
known. In most applications more than one of 
pm above factors arc at work and it is then nec- 
essary to evaluate the relative importance? of 
each. These factors will be discussed later in 
connection with Lincoln we Id -surfacing elec- 
trodes as to their relative abilities to withstand 
such conditions- 

As a matter of convenience in this discUSskn, 
the Lincoln line of arc weld -surfacing materials 
can be divided into three groups, according to the 
type of deposit they produce. The mild steel and 
high tensile low alloy steel deposits will not be 
included here, as their properties are well known, 

MartemiHc Type 

Listed iii their order of increasing hardness: 
"Hard weld 50/' "Hn id weld 100," “Wearwcld,” 
"Tool we Id 55/' and "Tool we Id GO” 

Deposits of this group show practically their 
full hardness in the sis-deposHed state that is f 
they show a relatively small increase in hard- 
ness on cold working. They arc heat- treatable 
straight carbon or alloy steels and may be an- 
nealed to reduce hardness, -and quenched from 
above their critical temperatures to harden. For 
this reason, the deposit hardness may also vary 
sonic what because of variably welding thermal 
cycles. Of these the "Tool weld” deposits are the 
highest in alloy content and the most stable in 
hardness variation. In general, the higher the 
hardness of the deposit in this group, the better 
the resistance to wear and deformation and the 
lower the resistance lo impact or chipping. 

Auslonilic Type 

“Stainweld,” "Manga n weld,” "Abrasowcld. 

Austenitic deposits differ from the Martensitic 
principally in that Ihcy possess the property of 
hardening at llie surface when deformation takes 
place as in pcening or cold working— the rest of 
the deposit remaining relatively soft and tough. 

"Stainweld,” "Manga nwelcT and "Abrssoweld" 
differ principally in their capacity fur work- 
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hardening, “Abrosowekl” das the highest 
in iliu I hardness of (his group, Wut'k- 
hardens very rapidly and to the greatest 
degree with (he least amount of cold - 
working, “Slainweld,” on the other h and, 
is the softest of the group ns deposited and 
shows the least capacity for work-harden- 
ing. However, the amount of work -hard- 
ening in a “Stain weld" deposit is much 
more than is generally realized and tins, 
together with )ts except tonally high degree 
of toughness and resistance to corrosion 
makes it a very useful electrode for many 
are weld -surfacing applications. 

Carbide Type 

"Faeeweld No. 1," "Surfaeeweld 
"Faeeweld No. 13.” 

These are primarily abrasion resisting mate- 
ria is, high in carbides of such metals as Tungsten, 
Chromium, Vanadium and. Molybdenum. They 
are inherently hard and respond little or not at 
all to heat treatment. 

Carbide types may be conveniently divided 
into two groups as represented by: 

(a) "Surfacfcweld/' which is a mix lure of pow- 
dered alloys ot’.J fluxing ingredients. A 
carbon arc is used to nicit th^se alloys to 
form a layer cl the carbide type deposit 
right in place during ihe arc-surfacing 


TABLE A 


abrasion 

IMPACT 

CORROSION-* 

|r 

GRINDING 

ACTION 

METALLIC 

FRICTION 

LIGHT OR 
HEAVV 

CHEMICAL on 
ATMOSPHERIC 

Fwcwelrt Nm, i? 

raccwEfil Nit, 1Z 

Slakiweld A 

Siahitveld A 

Surfae<WCIil A 

SiarfflMwEiil A 

Mjinuain&eld 

F'acowdd Uu, Ilf 

FflC-DWl'IJ Nil. 1 

FflMJWdl) Nij, 1 

HindwE-IU 50 

FnsEwrld Nit, 1 

AhmsowntJ 

Toulwel J £0 

Hmdweld Mid 

SurfoW^hl A 

MaugahwEtd 

Tonlwnhl 5-5 

>l1ht:i SOw&ld 

AlaAtovvEid 

SlnlnwClil A 

AtirnsowEEiJ 

Wnruwcli! 

TuuiwdJ &5 

T(Ki|wCld £D 

V: FiirwEld 

TwrfweM £5 

lOAlwEHI AO 

TuolwHd 55 

Mjitflflnw&ld 

TooPv»nlil Efl 

Wtarweld 

Weanvold 

Sfuliiweid A 

FbceyveW Wit, 1 

Mfltiganweild 

M:!rd LvfiJd 1H0 

Hanlwflld I G(f 

SurfacEwrlif A 

H&fdweld 5D 

Hiwdweld 5(1 

Hardwdil 50 

( ' : i ij i : 1 1 L 1 3 Nir. \2 

Hardwdd HID 


No!a; FOi metal DuUI-iy etlyfiK. I lie only propur oteelfCHlos; ar&: 11 Tou Iwe-IU flD' 

ftiul ■'Tflolwi’ld ■§&/' 

+ Sptcl^f tDrrodfnp media mny ch:nryu th* (inlw af litis Elit. 


operation, Very thin deposits ore possible 
with this material. 

(b) "Faeeweld No. 1” and "Faeeweld No. 12" 
which are cast into rod form and coated, 
and are applied by the metallic are process. 

Table A will be helpful in choosing the proper 
arc weld -surfacing material for a given job. The 
deposits are listed in their order of ability to 
withstand the various types of service — the first 
an (lie list being the best in each case. 

Above table gives a complete list of Lincoln 
electrodes for every surfacing application. 


A 1J 



Arc Weld Surfacing With 
Various Electrodes 


LESSON 12 


DO MOT p£CM _ 


Fig. I. In teaming to suriacc lay c pod □! 

(is ■shtjWJI jtfrfir Pcfin. Jmlf tKfl -welded plats. 

M ATERIAL needed for this study includes: 
plates Vi-inch x 3 -inch x 5-jneh mild 
steel; 5/32" "Stain weld A -5” or pl Stain- 
weld A-7" electrode. 

"Stain weld A-iT is a shielded arc electrode 
for welding stainless steels of the 15% chromium, 
8% nickel variety in I tat, vertical and overhead 
positions. These steels of Iron & Steel Institute 
Type Nos. Xi04 t X3d0, 321 and 347 include Alle- 
gheny Metal, Endure KA2 t Resistal KA2, Uniloy 
Duraioy 15-ft, Stea ling Nirosla, U.S.b, 18-5 Beth- 
adur No. 2, Nevastain, Colonial Stainless N, and 
ll?e recently developed "stainless clad” steels. 
It is also used extensively (or providing protec- 
tive overlay to many types of sled and for weld- 
ing high manganese steel where strength is 
paramount, 

“Stain weld A-7' 1 is a shielded arc electrode 
for welding steels similar to A-5 except there is 
no Columbium contained hi deposit and in gen- 
eral tire bead will be convex or built up. In 



Fig, i. Worn teelh wctu h uh t up cmd each broken 
upuko :j I this Tnangantsc iilteE Sjpiocket whcuS far 

a Iraclnr w*** i-epaired by arc welding. 
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general, use the same instructions ns given for 
A-5 except slightly higher current may bo usk I, 
(5%-W% higher). Tensile strength is slightly 
less and elongation slightly higher, (approxi- 
mately 5% -10%). 

The first step in learning to surface is to lay 
a pad of longitudinal beads on the plate as 
shown in Fjg, 1, Clean the plate carefully after 
each bead is laid. 

Upon completion pcen half of the plate. 

Then hy means of chisel and hammer note the 
difference In hardness between peened and un- 
peened sections. The chisel will cause some 
work hardening so care must be exercised in do- 
ing this. Don't get the tests too close together 
in making comparisons on the unpeened part. 
1/ a hardness testing machine is available, ac- 
tually test hardness and compare. 

A manganese steel sprocket wheel, teeth of 
which were built up with "Stain weld,” is shown 
in Fig. 2, 



Fa?, 3, D fag line bucket lip wqr lebuilt by arc 
weJdteq pr*c<iHB, 

Fiq. l r WeflT? Id 13SO 
lor making dis nbraaLo-n '- >T|d, {T 

, realaliTMj KiiiCate oil 

high Tncrngnnt£V tleel. 



"Manganweld A 11 Electrode 

Material needed tor this study includes: part 
of an old crossover or dipper tooth or any high 
manganese casting; S/32 -inch 'Manganwcld A” 
electrode. 

"Manganwcld A 1 * .Is a shielded arc electrode 
for reclaiming worn mislciuLic manganese steel 
parts (Fig. 3), containing H% to 14% man- 
ganese, It is gene rally recomme tided for flat 
work only. 

Typical applications of "Manganwcld A" elec- 
trode include: dipper teeth, dipper lips, shovel 
drive sprockets, shovel tracks, crusher pads, 
crusher hammers, chain books, manganese buck- 
ets, crusher rolls, crusher screens, drag-1 be pins 
and links, cement grinder rings, dredge parts. 

In general, " Man gan weld A" ■will give flutter 
bead than "Manganwcld BT It melts uniformly 
with minimum spatter and boiling in crater. De- 
posit is air-toughening, remaining in austenitic 
state and retaining carbides in solution even on 
stir cooling. Abrasion and impact resistance equal 
to heat-treated cast manganese steel. As de- 


posited, hardness 5 to 10 Rockwell C. Cold- 
worked hardness 15 to 50 Rockwell C. 

In welding with "Manga nweld A” make the 
electrode jmaitive, work negative. 

Use "Manganwcld A” for resurfacing and 
building up high manganese steed. Fur welding 
up ciacks in high manganese steel, for welding 
parts of high manganese steel together, or (or 
welding a part te rniid rolled steel, use "Stain- 
weld A." Then if an abrasion -res Is ting surface 
is required, apply Lop beads with "Manga u wold 
A, 11 using weave shown in Fig, 4. 

First remove all rust, grease, spongy or defec- 
tive metal from work. Use lowest heat possible. 
Allow work te cool between beads. 

Wherever possible d epos it in pods Va-lneh to 
1-inch wide, preferably not more than 3 inches 
long. Avoid long, narrow beads. 

Allow to cool somewhat between beads. Pre- 
caution should be taken to avoid localised boat- 
ing of manganese steel castings. Beads should b« 
so placed that the heat is welt distributed. If 
necessary, the work, (not the weld), should be 
cooled with water periodically to prevent dis- 
tortion and possible cracking of the casting- 
Hammer surface of bead immediately wliile cool- 
jng, to compensate for shrinkage. 

Clean off all slag and brush area where next 
bead is to be deposited, 

Should not be quenched. H will form a tough 
deposit when allowed te cool naturally. 

Wot generally recommended for vertical or 
overhead wedding. However, if such work is 
attempted, use lower current settings given for 
flat work. 

TABLE A-—FLAT 

Rod Size Amperage Range 


s nr . 

3/1 6" . 
7/32" . 
1/4" .. 


90-130 
130-170 
150- 200 
170-225 


‘"Manganwcld U” electrode is also available for 
arc welding manganese steel. It differs from 
"Manganwcld A’ 1 in that it is a bare red instead 

o i con ted. 


"Hard weid 100" Electrode 
Material needed for this study includes: sev- 
eral plates 3 -inch x 5 -inch approximately. At 
least «me of these should be high carbon £0% to 
&0 % ; 5/32- inch "Hard weld 10D" electrode, 

"Ha od weld 100 '' is » light- coated, high -carbon 
electrode for building up worn steel parts to 
produce a dense, tough surface of moderate hard- 
ness to resist shock and abrasion. 

Typical applications of “Hardweld 100 ' J elec- 
trode include: pump housings, tractor grousers, 
shafts, well drilling tools, pulverizer hammers, 
crusher rolls, gear teeth and punches. 

This electrode is light coated and fast flowing. 
It contains approximately 1-00% carbon. Hard- 
ness of deposit on straight carbon steel when 
allowed to cool naturally: 20 to J5 Rockwell C. 
Exact hardiK.s depends on rate of cooling and 
carbon content of steed welded. It cannot be 
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machined Uidc-SS coded very slowly or annealed, 
Grind to shape, if si wiping is necessary, 

In welding with “Hardweld 10D M make the 
electrode positive, w«rk negative. 

Deposit wide or narrow beads as desired, 
Brush each beu-d he lore depositing next. Peek- 
ing the completed bead will harden the deposit 
somewhat. Quenching in cold water w ill in- 
crease surface hardness^ 

Can be used for vertical welding, but for best 
results work should he as near flat as possible. 
Where vertical welding is required, start at bot- 
tom and weld up. Not recommended for over- 
head welding. 

Make a sample on low carbon plate by making 
several parallel beads. 

Wow make a deposit similarly on high ear bon 
plate. Check again. Try quenching in water. 
Check again. 

Run several bends one on lop of Che other. 
Clean each bead. Chock after each bend. Note 
hardness and toughness of deposit. 


TABLE B- -FLAT 

Rod Si^e Amperage Range 

1/fT 70-110 

5/32" 100-150 

3/1G" 150-225 

1/4" 225-350 


"Hdi'dweld 50 1 " Electrode 

Material needed for this study includes: sev- 
eral plates 3 - inch x 5-inch approximately. At 
least one of these should Ire medium carbon C .‘10 
la .00); 5/32- inch ‘T lard weld 50” electrodes. 

"Haidiveld 50” is a light coaled electrode of 
reversed polarity type for building up dense, 
tough medium carbon deposits that resist de- 
formation and wear and which arc machinable 
at slow speed. It is also used for building up 
viu v, par's u; :hl/o prior In application o£ harder 
facing alloys. 

Typical applications of “Hard well 50' ■ electrode 
include: sprockets, crane wheels, tractor shoes, 
tractor rollers, wobblers, dredging Spuds, mixer 



Fig. £„ PtpfiQi: lOPlh tar n power shtnv*] WQ.fi J>wU 
up by uaQ of spccLuL eteclr^dos lor memganase 

Bte-sl wcjrfe. 


blades, Lrip dogs and other similar parts. 

On straight carbon steel and allowed to cool 
nnLurally, hardness is 20 to 35 Rockwell C. De^ 
posit may be further hardened by water quench- 
ing from approximately 1500 degrees F, or by 
flame hardening. 

Procedure is essentially the same as for Hard- 
weld 100." 

Moke a sample on low carbon plate by mak- 
ing several parallel, beads. Check it for hardness 
by striking with hammer or punch. 

Now make; deposit similarly on high carbon 
plate. Check ago in. Try quenching in water. 
Check again. 

Run several beads one on top of the other. 
Clean each bead. Cheek after each bead. Hole 
hardness and toughness of deposit 

"A bra so we Id" Electrode 

Material needed for tins study includes; plates 
i/i-inch x 3- inch x 5 -In eh; 3/1 E5- inch "Abraso- 
wekl,” 

"Abrasoweld" js a shielded arc electrode for 
building up straight carbon steel, low-alloy or 



Fig. 6. Rep-tirC Oft 05 broltnn plow sihciit, MiddEu' 
Hew point welds (S on 0511 4 poinL Cl Kid crigu SUI- 

feeatf, floUnmi FmtsJisd »hare «Unr lotting. 
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high mnnganc-se steel with a self- hardening de- 
posit to resist severe abrasion, pronounced bat- 
tering and impact,. 

Typical applications of "AbrasoweM" electrode 
include; dipper teeth (Fig, 5), tractor grousers, 
shovel tracks* shovel drive sprockets, dipper lips, 
dredge cutter tec tig scraper blades, screw flights, 
plow shares (Fig- G), scarifier teeth, truck chains, 
pump housings, conveyor buckets, conveyor rolls, 
pears, pulverizer plows. 

The electrode deposits a semi- austenitic abra- 
sion-resisting alloy of the self-hardening type, 
which hardens very rapidly under conditions of 
impact and abrasion. For e simple, mode rale 
prening will increase hardness as deposited from 
20-20 Rock welt C Lu approximately 50 Rockwell 
C. It ma in la i ns its toughness and develops its 
maximum hardness only at the surface where it 
is cold worked. Tims at all times beneath the 
surface remains a cushion of softer metal which 
eliminates checking and flaking so common with 
abrasion -resisting metal produced by ordinary 
electrodes. Deposit is more resistant to corro- 
sion than high manganese sleek ft can be forged 
hot without materially altering Us physical prop- 
erties. 

In welding with ^Abrnsoweid’* make the elec- 
trode positive, work negative. 

Hold fairly close arc but do not allow coating 
to touch the molten tuelal. 

In general, avoid thick mu l(i -layer deposits. 

For straight carbon, steel or low-alloy steel, 
build up largely with "Hard weld" and finish with 
about two layers of "Abrasnweld." in applica- 
tions requiring a thicker deposit, apply layer of 
“Stain weld A :f electrode and balance with "Abra- 
EO wold,” poe Cling each layer os deposited. 

In high manganese steel, build Up part way 
with "Manga n weld" or use "AbrasoweltT en- 
tirely as desired. In either case, pecn each layer 
as deposited to relieve cooling stresses. 

“Abrasowcld” deposits must be ground to 
shape, as they cannot be filed or machined. 

In applying "Abrnsoweld" electrode, best re- 
£U ll s are obtained by weaving beads about Cl- 
inch wide. 


Rod 


1 / 8 " 
5/32" 
3/1 fi" 
1/4“ 


TABLE C 


Attijif.i-affe Raiwfc 

75-130 

.... 100-JG5 
.... 125-200 
175-220 


Lay several parallel beads, grind smooth, and 
test for hardness. Pcen the deposits well, and 
then test tor hardness, again. Note how peenmg 
has increased hardness. 

How add additional layer on lop of previous 
deposits. Grind and test for hardness, Pecn 
well, grind and again test for hardness. 

Make pad using “Hard weld 50" or “Hard wold 
100," Clean well, then add layer of "Abraso- 
weld.” Test for hardness, pcen and again lost 
f or hardness. Repeat vising "Slainweld A” for 

first pad. 



7. This diir^liha '"e/*wrlool" wnn belli up 
at worn parls nl n cnsl <jl $i.50. 


In conclusion, it is believed important to point 
out other applications of arc welding which stu- 
dents may, at one time or another, have occasion 
to do. Such possibilities might be the welding 
of special metals such as high tensile steel, stain- 
less steel, chromium steel, chrome moly steel, 
bronze, brass and copper, and She use of hard’ 
facing with “Wear weld" for building up worn 
sLeel parts to resist rolling and sliding abrasion, 
with "Tool weld” electrodes for making metal 
cutting edges, with 'Fa newel d" for hard -facing 
worn parts to resist severe abrasion add moderate 
impact, and '‘Surface weld 11 for hard -facing to 
resist abrasion, 

I'Ll ere are a considerable number of factors 
which alTcct the most efficient use of electrodes. 
If conscientiously controlled, these factors wilt 
assure (be beat results in welding. The factors 
are; (1) selection of the right type of joint and 
fit-up; (2) choice of the concct type of elec- 
trode; (3) use ol an electrode which maintains a 
uniform coaling; (4) use of electrodes which pro- 
vide proper physical properties; (!>) use of fast 
flowing electrodes wherever possible; (G) selec- 
tion of an electrode which keeps splatter and 
stag loss at n minimum; {7} use of electrodes 
wherever possible which produce flat bends: (3) 
right size electrode; (0) use of long electrodes hi 
the larger size; (Hi) care uot to bend eleri rodes; 
(11) use of proper voltage and current settings; 
find (]£) adherence to procedure specified for the 
electrode 

In this series of lessons, an attempt has been 
made to give I he reader the type of instruction 
which he will find most frequently useful in con- 
nection with his work. Having completed the 
series, with sufficient practice applied to each 
lesson, the student will have obtained l he funda- 
mentals from which he can go ahead and become 
entirely expert as a welder. 
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A WORD TO THE INSTRUCTOR 


Tins book has been carefully or- 
ganized to help solve the many prob- 
lems chat confront you, These prob- 
lems include providing vocational 
guidance (with emphasis on the social 
and economic implications of your 
course) as well as giving the student 
the opportunity to develop manipu- 
lative skill and acquire technical 
knowledge. 

A modern industrial arts course in 
general metal should contribute to the 
goals of education in terms of ideals, 
attitudes, appreciations, and skills. 
Therefore the content of this book was 
selected with the following objectives 
in mind: 

1. To develop an interest in acid an 
understanding of the place of the 
metals industries in the soda! and 
economic life of the community. 

2. To develop consumer knowl- 
edge, which involves the ability 
to select various products wisely, 
care for them properly, and use 
them efficiently. 

3 . To develop safe work habits and 
respect for healthful working 
condicions- 

4. To foster appreciation of good 
design, good material, and good 
workmanship in the creation of 
articles of beauty and usefulness. 

5. To provide opportunities for de- 
veloping independent planning 
and following through a job to 
successful completion; 

As a teacher you are aware that lack 
of reading ability is a major obstacle 
to the success of some students. For 
this reason an effort has been made to 
use words, sentences, and explanations 
that arc within the reading ability of 
the average student. 

The tools used in metal working are 
discussed in relation to the operations 
performed with them. For example, 
Chapter 4 is devoted to measuring and 
favour instruments, while Chapter 6 
deals with cutting and filing. I he use 


of tools in enameling on copper, metal 
tooling, metal spinning, molding, 
bench work, art metal work, sheet 
metal work, and ornamental iron work, 
and the operation of the grinder, 
power hack saw, drill press, lathe, 
shaper, and milling machine are ex- 
plained and illustrated with rhe same 
relationship in mind. 

A list of questions appears at the end 
of each chapter as a review of the 
topics covered. In addition, projects 
are suggested for each of the areas of 


This is an age of metal. In almost 
every activity of our lives we use metal 
articles, which in turn were made by 
metal machines. Many new metals ate 
in common use these days, and articles 
formerly made of wood are now being 
made of metal. 

Tins book was written to give you, 
whatever your future vocation, some 
knowledge of metals and to suggest 
how you can develop skill in using 
them to make attractive and useful 
articles. 

Highly specialized trades and indus- 
tries have been developed to make 
things of metal, and these offer many 
worth-while careers. Although Crafts- 
men and manufacturers usually engage 
in only one trade or manufacturing 
specialty, this book brings together in- 
formation common to many kinds of 
metal working. No attempt is made 
to emphasize any one trade or manu- 
facturing industry at the expense of 
others. Thus if your experience in 
working with metals should lead you 
into employment in any of the metals 
industries, you will find that this course 
will serve you well as a preparation for 
the career of your choice. 


instruction, With each project is a 
partial list of the operations to be used 
in its construction, with references to 
the text for rhe necessary information 
about the materials and tools. These 
suggestions will serve as a guide for 
the student in doing his own planning. 

In these ways, we believe, die book 
can be a valuable help in the conduct 
of your course. 

The Authors 


In addition, you can learn how to 
make working with metals an enjoy- 
able and profitable hobby. 

It is assumed that you will have the 
use of a school shop equipped with a 
few machines and tools. 1 here is, of 
course, considerable satisfaction in hav- 
ing just the right tool or machine for 
every operation. However, if you do 
not have the one suggested in this 
book there is usually some other way 
to Jo the job. In other words, where 
there’s a will there’s usually a way. 

It is important for you to work 
safely and effectively. 'The ability to 
plan a job in advance and then do the 
operations without injury to yourself 
or another worker and without wast- 
ing materials is perhaps rhe most im- 
portant thing to learn through your 
experiences in general metal working. 
Therefore, in addition to learning facts 
and acquiring skids, you must strive 
to become careful and efficient. 

We want you to have a most valu- 
able and interesting experience in your 
explorations into making things out of 
metal. It is our hope that this book 
will be a real help to you. 

The Authors 


A MESSAGE TO THE STUDENT 
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C II A P i T R I 

Metals- Zkeir Properties 
and Uses 


1 

IftJi chapter covers the following subjects: 

Fftirout 1 * NIORferrciyS iVniiob, 3 * Alloys, ^ + Kno^f Your 

Metals., 4 


iVlctu! in irs original state is 
an ore that looks like clay or rook when 
taken from the mine, 

Metals arc divided into two main 
classes; ferrous and twvfcrr&Tt. v. The 
word ferrous comes from the Latin 
word “ferrum,” meaning iron. Ferrous 
metals are those made from iron, find 
nonferrous metals are those not made 
from iron. 

Each kind of metal has qualities that 
make it desirable for certain articles. 
When selecting the proper material for 
a project, one should consider which 
qualities arc most desirable. Ornamen- 
tal ironwork requires a material that 
can he bent* twisted* extended, or 
stretched out; therefore, the workman 
must use stock that is malleable (see 
Fig-, l-l > as we 11 as ductile (see Fig. 
1-2), If one Is to build a machine tool, 
die fra [Tie and die parts must be hard 
enough to resist any tendency to bend. 

All ferrous metals, and steel in par- 
ticular, are subject to attack by rust. 
Wrought iron and east iron are less 
affected by such action. Since the non- 
ferrous me tab do not contain iron, they 
do not create a rust problem. Some 
chemicals are very destructive to mady 
metals. This destruction by the ele- 
ments or bv chemicals is called cor- 
rosion, 

Metals are said to possess fusibility 
when they can be melted easily with a 
torch or soldering copper. 


Ferrous Metals 

Iron is taken from the mine m the 
form of ore that looks like a reddish 
clay. The iron is removed from the 
ore by smelting in a blast furnace (see 
Fig. I-?). The molten metal ls drawn 
from the bottom of the furnace and 

7 



Fig, 1-T, A piece of metal can be shaped 
by hammering if the material k malleable, 

poured into brick- like molds. Iron in 
this form is called pig iron and contains 
a large amount of carbon and other 
ini purities. 

Fig iron must be purified further 
and treated in furnaces to make cast 
bon, wrought iron* and steel, 1 lie ex- 
cess carbon, sulphur, and other impuri- 
ties arc removed ill various ways. If 
you wish to find how this is done* use 
an encyclopedia or a good book on 
metallurgy. 

Cast iron is brittle (see Fig. 1-4) and 
usually grayish in color. It Ls made by 
inciting and combining pig iron and 
scrap iron, and by pouting the molten 


mixture into sand molds of various 
shapes. It can be machined; that is* it 
can be turned on a lathe or cut with a 
hacksaw* shaper* or milling machine. 
Because it possesses great strength and 
rigidity, it is used for the manufacture 
of machine parts. However, cast iron 
is very brittle and cannot be bent. 
Therefore* if it is struck a sharp blow 
or put under a severe strain it is liable 
to break or crack. 

To summarize, cast iron is hard and 
brittle, and will break before it will 
bend. In other words, it is not malle- 
able, and therefore cannot be stretched 
or formed by forging. It is fusible and 
can be joined by gas or electric arc 
welding. 

Wrought iron is ductile and very 
rough. It can be bent citEier cold or 
hot. When heated in a forge almost to 
the melting point, it becomes soft and 
pasty. In this form, two pieces can he 
united or welded by hammering to 
form a single piece. At a red hear* it 
can be readily hammered or forged into 
any shape. For these reasons, orna- 
mental ironworkers and blacksmiths 
tisc it to make many things. However, 
wrought iron cannot E>c used for cut- 
ting tools or wherever stiffness or 
spring is necessary, 

Steel is the most highly refined form 
of iron. The science of metallurgy has 
developed a great variety of steels to 
meet the needs of industry. One type is 
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needed to make cutting tools, which 



Fig. 1-2. A ductile metaE con be shaped 
by twisting, bending, or stretching wElhouf 
breaking Or Cracking and it wi!] riot spring 
back into ils original shape. 


J 



Fig, 1-3. The btast furnace is many feet 
high and holds many fans of coke, lime- 
slone, and Eron ore- The molten iron f? drown 
from ihe furnace through fhe iron notch. 
(CourTefy American 5tesf & Wire Co.) 

require a very high grade metal. Other 
tvpes arc used in building construction 
find in automobile manufacturing. Steel 
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can be machined, molded, or forged, 
By heat treat Eng, it can he given almost 
any desired property of hardness (sec 
Fig, 1--5), brittleness^ malleability, duc- 
tility. or fusibility, and its corrosiveness 
can be controlled, 

Norrferrous Metals 

Non ferrous metals nre metals that 
are not made of iron. Some of the more 
common of these arc alum mu m t cop- 
per, zinc, nickel, lead, and tin. Gold, 
silv er, and platinum are referred to as 
precious metals, because of their scar- 
city, Non ferrous metals have been used 
h\ man for thousands oE years, 1 hey 
are especially desirable for many pur- 
poses,, because of their non corrosive- 
ness and the ease with w hich they can 
he formed into various shapes. They 
melt nr a much tower temperature than 
iron, by hear treating, they can be kept 
soft while being formed. 

Aluminium has been known for 
several years, but until recently sepa- 
rating it from bauxite was too expen- 
sive (see Fig. 1—6). Wherever elec- 
tricity is available, a lu mi turns can be 
separated from the bauxite cheaply 
enough for use, so that aluminum lias 
become one of the more widely used 
metals in manufacturing. It is light in 
weight, strong, and not subject to rust. 



FEg. 1-4, -Can iron and hardened steel are 

types of metaE That are brittle. They will 
shatter 3f struck o severe blow. 

4 

It can be produced in varying degrees 
of hardness and can be welded, molded, 
or drawn into wire. 

Alloys 


The science of metallurgy has made 
possible the combining of metals to 
produce atioys t which have qualities 
that no one metal, alone lias. In fact, 
relatively few base metals are used to- 
day En manufacturing. You are familiar 
with many alloys, such as solder > which 
is a mixture of tin anti lead; brass t 
which is a mixture of copper and zinc- 
and stainless steel > which contains 
nickel. 

Know Your Metals 

T he metals you will use for general 
metal work tv ill be in the form of 
sheets t round rods, and square, hexag- 
onal, or octagonal bars (sec Table 1„ 
p. JO). 

The mentis for melting may be in 
brick- like ingots. You may ha ve cast- 
ings that have been molded into shapes 
for machining. The various forms of 
metal come in standard sizes, bur the 
price is quoted by the pound- They are 



given identifying numbers, which indi- 
cate their degrees of hardness and other 
qualities. 1 he worker must determine 
which qualities are required to make an 
a rticle and then select the desired metal 
from a catalog by its number. 

Your success in metal working will 
depend upon your choice of materials. 
If you arc alert, you will learn to iden- 
tify metals by their appearance, bv 
dictr "feel.” and Em simple rests like 
bending, spark testing, or filing, You 
will find yourself struggling with the 
problem of using tools and machines, 
but do not neglect to become a keen 
observer of ihe metals with which you 
are working. 
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Fig. Raw mate- 

rial {kausite} for alu- 
minum being re- 
moved from llifr 
eorih. (Couriej/ Rey- 
nolds /wleJaij CoJ 


Planning 


I/iis chapter covers the- following iub/ects: 

Gar. era! Precautions in the Metal Working 5 * Designing AHrOdive 

FrojecHj £ * Making end Reading Working Drawings., 7 * Planning 
If oor Pfoiecl, 9 


keep them in good condition, and kav 


"Safety first' 1 is a good slo- 
gan at am 1 time, arid especially set ill 
a metal working shop. If yoo have seen 
the results of an industrial accident, 
you know that safety has a very real 
meaning, dial there is a need for care- 
fulness in following “safety first 1 ' prac- 
tices jn all shop work. 

Did it ever occur to you that finish- 
ing the task at hand without injury to 
vnursclf or to your fellow workers is 
a most important responsibility? ’l es, 
Safety LS the watchword of every suc- 
cessful person in indusiry. 

For many vears, industry has cm pint- 

j r 

sized the safeguarding of mad mien 
and the providing of good working 
cond i r ions . N o w t he cm p h ams has be cn 
broadened to include the worker him- 
self, The accident records of many 
companies show that most personal 
injuries occur because of someone's 
carelessness. Mishandling tools, ma- 
chines, and materials, neglecting to 


jng them about in dangerous places arc 
forms of carelessness that cause trouble 
sooner or later. It is only bv constantly 
keeping in mind the thought of safety 
as vim plan vmir work that you can 

1 *• r j - 

make yourself a good worker in the 
shop, Remember, an unsafe worker k 
aii unwanted worker. 

Genera! Precautions In the 
Metal Working Shop 

Accident hazards exist in the metal 
v, orbing shop. Your problem is to rec- 
ognize those hazards. Set out to make 
ourself familiar with the safe use of 
\ our shop equipment and to acquaint 
v ourself with the practices of the safe 
worker. 

Power-driven machines arc a great 
help to the worker and take the drudg- 
cn out of many metal working oper- 
ations. 1 low ever, the operator of the 
machine must he continuously alert to 


avoid accidents. Any machine can be 
operated safely if die operator is the 
master of it T bur not if die machine is 
the master of the operator. If only a 
few simple precautions are included in 
vmir plan of work acid observed, the 
danger of machine operation is reduced 
to m mini mil in. Each machine has its 
particular points of danger with which 
the operator must become acquainted. 
Since many of the principles under 
which machines operate are fundamen- 
tally the same, operators can form cer- 
tain habits of safety that apply to all 
machines. In planning we must recog- 
nize [hat tile safe way to perform an 
operation is always the right way. 

The thought of danger is especially 
associated with machines in motion. 
However, a surprising number of the 
injuries received in general metal shops 
result from the incorrect use of hand 
tools. 
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Designing Attractive Projects 

There is Lin old saying, “A job is 
half done when it is well planned/ 1 
Your purpose is, after a IE, to make 
something worth while, something 
that is attractive. This requires careful 
planning. There are four distinct 
phases hi planning a project, hirst, it 
must be design fd. The beauty and at- 
tractiveness of any project is largely 
dependent upon how well it is de- 
signed, Second, a working drawing is 
necessary. The working . drawing 
shows sizes and shape as well as the 
materials required, Third, the careful 
craftsman will write down a step-by- 
step procedure for each operation ur 

process that is to he performed. Fourth, 
safety precautions 7iimt always he 
noted for each operation. Planning 
should he done completely before 
starting to work. To begin work be- 
fore the job has been planned from 
start to finish is only inviting trouble. 
Tools will lie misused, materials will be 
spoiled, and a poorly -designed project 
will he the result, 

There is a great deal of satisfaction 
in designing one's own project. De- 
signing requires experience. The shapes 
and sb.es of muni useful articles have 
become pretty well established. One 
should study carefully available pic- 
tures of a desired project and if possible 
examine a finished unit, Often* by 
just a small change, a "new look" can 
be given some common article. 

In designing projects to be made in 
the general metal shop, lines that art 

straight — , wavy t or 

curved should be combined 

into shapes that go together well to 
make up a good creation, it is impor- 
tant to remember* however* that the 
shapes must be suited to the material 
of which the article is to be made. 
Above all, the finished project must be 
suited to the use for which it is lu- 
te tided. 

Helpful Suggestions Before Do- 
signing a Project. Ah; you design or 
modify your project, it may be helpful 
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if you give some thought to the follow- 
ing suggesions; 

E, ■ What will it be used for- -as a room 
decoration, as a tool* to hold some- 
thing, or to set things on' 

2. Where is it to be used — in the ga- 
rage, in your room* in the basement 
or as a gift? 

y What size or shape should it be to 
fit best into the surroundings where 
it is to be used? 

4. From what materials will it be made 
(see Table l) and is the material 
available? 

y How will you construct it — by ma- 
chine* from pieces held together, by 
soldering or rivets, or entirely from 
one piece? 

Ha vine raised and answered these 
and other questions, you must now put 
your ideas oil paper in the form id a 
d rawing. 

Making and Reading 
Working Drawings 

In any event, try to get a pretty 
clear idea of the design you want be- 
fore you try to make the working 
drawing, Making the working draw- 
ing is an essential part of any job. 
Drawings may be done with instru- 
ments; however, the j hop sketch made 
free-hand is all the workman needs to 
guide him in making many pro jets. In 
any case, the freehand shop sketch 
should precede the making of a draw- 
ing with instruments. The working 
drawing is made right from the design. 
T he making of a working drawing and 
the designing of a project arc insepara- 
ble. 

One lias a clearer understanding of 
the shape, size, materials, processes, and 
operations when one makes one’s own 
working drawing. But craftsmen must 
frcquentlv make an object that has 
been designed and drawn by someone 
else. In fact, the drawings used by a 
machinist in a plant are usually made 
in a drafting room by draftsmen, 
When you use a drawing made by 


someone else, it is necessary for you to 
be able ns read it, Reading a working 
drawing is called blueprint read big be- 
cause working drawings are usually 
printed on a paper that is blue. 

The making of sketches and the 
reading of drawings will be important 
parts of your work in the general metal 
shop, You may believe that the best 
way to find out how to make some- 
thing would be to look at a good pho- 
tograph of it. However, this would 
give you only a general idea of its con- 
struction. For more Specific informa- 
tion, yon would [lave to look at tilt 
top and all sides, as well as the inside if 
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Fig. 2-1. Drawings are sometimes mode to 
jhaw 2 cr more views of iho object. 
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Fig. 2-2, Drawings having two or more views 
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would be difficulf r-o- undentand if iKc views 
Wdr& nor property placed «ad in line with 
each oih er- 
ic is hollow. Therefore* a sketch or 
working drawing is made chat repre- 
sents at least two of three views of the: 
obicct. The views most general I y used 
are the top, front, and side* as shown 
ill Pig. 2-la. 

To visualize this type of drawing 
better, think of a small block of metal 
about the size of a match box. If we 
place this block on the cop of a tabic 
and look directly down at it, it appears 
as shown in Fig. 2-lb. You are looking 
directly down on it and see the top 
view. Change your position and place 
yourself directly in front of it. 1’hen, 
kneel down so your eyes are level with 
the block. From this position you see 
what is called the front view* as shown 
in Fig. 2- 3c. Now move around to the 
side of the block and again kneel down 
at eye level with it. You get a picture 
of it is shown in Fig. 2- 3d, which is 
[he rigln-side view. 

The location of these three views — 
top. front, and right side — on a draw- 
ing sheet is understood by mechanics 
and engineers everywhere. Therefore 
these views arc always placed on die 
drawing sheet in the same relation to 
each other. 

Now. study Fig. 2- 2d carefully and 
von will find ill at in the right side view 
of the drawing there is a broken line 
- -) 1-2. This kind of line is 
called a hidden line and is used in draw- 
ings to show edges or other outlines 


( "0 
PICTURE DRAWING 



Fig. 2-3. The cenlers and lactilions arc? 
shoTTn with a - — — — * sen'er line. 
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that lire hidden from view, The broken 
or hidden line is also used to show the 
location of holes chat cannot be seen 
in certain views of a drawing. 

In Fig. 2-3 you will sec another type 
of line 1-2. It is made of long and short 
lines (” — — - — ) and is known 
as a center line. It is used to show the 
location of the centers of round parrs 
or holes. 

9 
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FEg, 2-4. Dimension e indicate an a 
drawing the exact measurements on she ob- 
ject. 


Up to this time we have talked about 
the size of the block in general terms. 
You should now become acquainted 
with the method of indicating exact 
sizes and measurements on a drawing. 

The block used (set Fig, 2-4) is y A " 
thick and \ ] A" wide and 2" tong. 
Thesc dimensions have been placed on 
the drawing through the use of exten- 
sion lines, dimension tines, and arrow- 
heads. 


Planning Your Project 

In industry, the producing of a 
product starts after it has been designed 
and working drawings have been made. 
The first step in production is ro pre- 
pare carefully a plan of work, E ne 
same is true in the general metal shop. 
From the working drawings or 
Sketches that have been prepared from 
the approved design, a plan of work is 
made that wilt be followed in making 
the project. 

■Suggested Projects. The selection 


of a project often presents quite a prob- 
lem, for often when you arc asked 
what you would like to make in the 
general metal shop, you arc at a loss 
for an idea. Perhaps one of the follow- 
ing suggestions may be ul some help" 


Hnhuk Linds 
Candy Dish 
E : ■ uir Raw I 
A sli Trny 
Spice Shelf 
Towel Rack 
I" lower Box 
Flower Pot 
E' inner Put H:Ul|?er 
Weather Vane 
Ornamental 

VmiiLdit Irn in 

Objects 
1 Eimnilcrs 
Tunis cjf Different 

Kinds 

Cast Book Ends 


Gist Paper Weights 
Cast Asia Trays 
Cast Serving Dishes 
Cigarette Box 
Match Box 
Name Plates 
Letter Holders 
Tool Box 

risking Tackle Box 
Notebook Comers 
Lamps 
Coasters 
Candlesticks 
Dour KnockeiS 
Door Stops 
Lawn Ornaments 
Magazine Racks 


There are many others that 1 am 
sure you can think of- Quite often 
suggestions from others can help a lot 
in figuring cur what to make. 

Deciding If the Project Is .Suit- 
able Or Not. After you have selected 
your project* the following questions 
will help you decide if it is suitable: 

A. Are you interested in making this 
project? 

IS. Will you be able to make it? 

C. Have you made certain that the 
tools and materia b are at your dis- 
posal? 

D. Will the project take more time 
to build than you have to spend 
making it? 

F. Will the materials cost more chan 
you wish to spend? 

F. Have you seen an article similar to 
i he project you wish to make? 

G. What do others think of die proj- 
ect you plan to make? 

H. Will you learn something new in 
making this" project? 


Sketching and Planning Your 
Project, To make die drawing, work 
on a page of your notebook or on a 
piece of paper as shown in Fig. 2—S- 
lt will be noted that light lines one half- 
inch apart have been made on the paper 
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Fig. 2-5. Students drawing of 0 prdjctl 
as lie plans lo make if. 

used in die iJliLstnuion. 1 hey urc help- 
ful in making your drawing. 

3 f the project yon have selected is 
composed of two or tin ire pieces, you 
will need to make separate working 
drawings for each piece. 

It will now he necessary to decide 
wbi.it size and land of material to use 
in Tusking tiie project. When you have 
made a list of the material and the .size 
of each piece, you have what is known 
as a bill of material. If may he helpful 
for you to study Table I, which shows 
and lists the different kinds of materials 
used in metal working. The table may 
also hc\y> to improve the design of your 
project as well as to give you the cor- 
rectly spelled name and an idea of the 
different Lises of each kind of material. 

The bill of material and your plan of 
work can be attached to your drawing. 

See the suggested planning si ice t and 
the plan of work for a table lamp made 
of band iron. 

After completing your planning 
sheer, you should carefully analyze 
your drawing to decide what should 
he done first. Once you have decided, 
explain the first step clearly, using as 
few words as passible, 1 hen list the 
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TABLE [ 

MATERIALS USED IN METAL WORKING 

4 

(1) ll:ir rtinl Alible M c tit l 


1 Material 

Suggested Sizes 
(or School Vie 

H Cu; Furcbitseti 

Use 

Rand Iron or 

'■■r * w* 

ld-fr. Icnjstlis 

Ornamental or 

■ Hot Rolled Strip 

a 

by the pound 

wrought iron 


\% ' * a '■ 


projects. 


l A"x r 



/ Js 




t^rs/ 





Squa.it, Cold 
Kim'S I ltd 



.34 s L 

j /* j 'x ir 

V * A” 


R* 


x K‘ 


MSI CIO 1 3 or SAE IO20 
steel 


10- to 12-ft. 
lengths by the 

I'M hi 111 lL 


Round Shafting 1 . 
Cnltl Fin idled 



-Hi 


?i" r AlSl Cl 01S 

or SAL 102^ steel 


Mat. Col J 
!■" i n ishcs.1 



HeJfSISton, Cold 
Finished 



Angles, 1 lot 
Rolled 



YSlt r 

\ Vt" 

W-'x'A" 

MSI CHJI& or SAE 1020 
steel 


V 


•A" S' 


r x r v et 

IYx" x I 'A " s Tk" 
r x 2" X A" 


IIJ- to iMr, 
lengths by tin: 
pound 


30- to I2-fr. 
Jciiprhs by the 
pound 


10- to 12-ft, 
lengths b y 
file pound 


20t to ?0-fr. 
lengths 


(2) 51 test Mclsl 


I Metal projects thsr 
are nor to be bear 
or formed. Good 
FSladitrlitiJt qualii ics, 


Metal projects that 
are not to be bent 
of formed- Good 
tfiacllioing qualities. 


Alcral projects that 
arc not to be bent 
or formed. Good 
machining qualities, 


Mmal projects that 
a re OOI FO he bent or 
formed, Good ma- 
chining qualitks- 
!"ur projects *od 
shop coiisirncrion. 


Copper 

Sheets Ot Rolls 

By weifibc 

(soft) 

16, 20, U gage 



A ft meral projects; 
carl he spun, raised, 
or used fl?t- hi^h or 
satin finish. 




3598 


THE SURVIVOR VOL 8 


THE SURVIVOR VOL 8 

tools that you will use in the spate pro- 
vided on your plan of work, 1 he tools 
anti equipment that you will use And 
how to use them are described else- 
where in this book. 

After your plan of work has been 
made, it is a good idea to check each 
step carefully to make certain that you, 
have not overlooked something. Your 
plan of work can be checked by an- 
swering the following questions as they 
apply to tfie plan you have just com- 
pleted, 

I. Have you studied the working 
drawing until you are thorough !j 
familiar with it? 

1. Are the pi a uni rig s ce ps \ n seq \ re rice 
■ —the first one first anti die last one 
Inst? 

3. Is all the information concerning 
the materials included, such as 
sizes, amounts, and kind? 

4. Will you lay out your job or is a 
template available? 

5. How is the piece to be shaped — 
by sawing, filing. cutting, or spin- 
ning? 

6- Are i fie re hr sics to locate, to 
punch, or to drill? 

7. How arc the pieces to be assem- 
bled — by soldering or by riveting 5 

8. I low Is the desired finish to be ob- 
tained— -by sanding, buffing, or 
polishing? 

9. h the job to be painted, lacquered, 
or waxed? 

IQ. Are all the tools listed? 

After checking your plan of work, 
it is best to review it with your teacher. 


Questions 

1. Norite four foots Qt instruments thal ore 
used in making drawings, 

2. How is a tracing of a dro^fng made? 

3. Who! h the purpose oF □ fracing? 

4- How ore blueprints made? 

5. How does the metal lo be vsed affect 
(he design of your projcei? 

6, Why h it rmpoitard ta consider haw the 
project Is to bo used before you design 
it? 


.IfiTfLtrj'df 

Suggested Si'- as 
(or School Use 

Hq-& Purchased 


Brass 

(soft) 

Sheets or Rolls 
(H, 30, 12 gage 

By cvciy ht 

Art metal projects ; 
can be spun, raised, 
or used flat- finish 
is of a high golden 
color. 

Aluminum 

230 

Sheets or Rolls 
lo, Jfl, 20 gage 

By weight 

Art rnei*i projects; 
can be spun, raised, 
or used flat; finish 
is of a silvery satin. 

Pewter 

Sheets 
12" s ifi" 

iR" x ir 

24" x 3<T 
16 to IE gage 

By ivci^it 

Art metal projects; 
can be spyij, raised, 
or used dir; finish is 
of a silver color. 

fj 3 1 vn n i 7 . ed 
Iron 

W x w” 
22, 26, 2S gage 

Ry weight 

Almost any sheet 
metal project (23 
jtaj'c for small proj- 
ects)- 

Black Iron 

10" X 96" 
20, 22, 2R gage 

By weight 

Pmiccts that will be 
painted (2f? gage for 
small projects) . 

Tin Plate 

2tr Jt 1 $ H 

JO gage 

By weight 

Food containers. 


(3-} Tool Steel 


Round, Water 
Hardening 

rr L /r 

10- to 12 -ft, 
lengths by the 
pound 

Punches, 

Cf 





%" /i " w 

12- to 14-ft. 
lengths l>y the 
pound 

Punches and 
cold chisels. 

Drill Rod, 
Polished // 

•A" fto" 

1-fr, lengths 

Small tools and 
dowel pins. 


I ! e vagon ] EimuL 
Cap Screw 


R 


u 



1 

u 

II 


Medline Scrrw s 


(4J Used Lii i he Assembly of ii Project 


XX7 




©a 


[ 14" (did.) by K" NC or NT* 

By die hundred 

■'in" (dia.) by IV NC or Nl' 


'V (dia.) hy L" NC or NF 


6^1-VV tn , VA" 1 
H-Yl-%" to I'/t" 
IIJ-21-L" to 2" 

By the gross 

National Coaisc anti National 

Fine thread. 


Tn fasten parts tu- 
getlier- 


To fasten metal 
pans Together. 


t These numbers refer to diameter of screw, threads |>er iodi, and length of screw, respectively. 
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7. Why are the three views af □ drawing 
lined up with one another? 

8. For what reasons are hidden edge 
lines used In drawings? 

9. Why rs it besl to plan your project be- 
fore slatting to ma^e it? 

10. to what way* does your sketch or a 
drawing help you in making youf proj- 
ect? 

11. What li the purpose of guards Oil ma- 
cfiincs and why should they always be 
left in place? 



SiiRReued She i 



Mtiitriflt 

for Sr boot L’-ff 

e - 

How Purchased 

I ,, 

1 

Vie 


Flat Washert 



Tinner Rivets 



Aft ffs K jo 

W" ftii.r Yt' 


l-i oz. 12 nr. L lb. 2 lb. 
both black iron and tinned 
M" by VifT 
Tu" by 1" 


I -pound boxes 


% the bw 


L'sed around a bolt 
or screw pu form 
a sear for die hc-nd 
or Jiuu 


'E’n fasten or rivet 
metal parrs to- 
gether.. 


12 . 

13. 

14. 


Why is safety as important ta you as to 
the person pexl to you? 

What Is the basis fat safe operation of 
a machine? 

what is the basis for l he safe use of 



W*by Yt* 

Yn " by I" 

Aluminum, brass, copper, 
and iron 


ISy the pound 


To fasten alumi- 
num, copper, brass, 
or other metal 
parta tugesFtfif. 


hand tools? 


{!!) Mi&cclhtncous Items 
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0 



Sample Pi,. 

uu of Work 


l\\hh 

LtWfp 

A. 

Materials Needed 



1. Band iron Vr " x V0 * 17" 

2u Black iron {IS gage) 414" k 6" 

3. 2 rivets {round head) 14" x 14" 

4. Fmcry cloth, fine 

5. 14" pipe, threaded, Vi" ]n>ncjr 



6. Lamp socket, wire, attachment 



Plug 


B, 

Step* in Doing the Job 
Sctoil 

Tunis ant! Equipment 


1. Get out metal 
Z. (Measure length 

Rule and scriber 


3. Cut to length 

I laclisavv 


4. Fite ends 

File 


>. Flare ends 

I latnincr and anvil 


6 . Form scroll 

Bending fork anil vise 


7, Drill 14" holes for rivets 
tt. Drill HS:r" hole for pipe 

9. With W f pipe rap cut threads in 

14" drill and drill press 


l Vij" hole 



Jt?iT5<r 



1, Get out metal 
Z, Measure length and width 

Rule, square, scribe r 


3, Cut to length and width 

Hacksaw or cold chisel 


4. Lav one diamond 

Rule and sc ri her 


5. Cut out diamond 

! lacksaw or cold chisel 


(5, File all edges 

7, Lay out diamond shape for 

FjEe and vise 


raised part of scroti and lo- 
cations for drilling rivet 
holes 

Rule and scriher 


#. Raise base 

Vise, hammer, piece of metal with 



rounded end, tenter punch 


9, Drill holes for rivets 

%" drill ant! drill press 

C. 

Assemble 



I. Rivet scroll to base 



2 . Attach socket to scroll and wire 



socket 
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CHAPTER 3 

Measuring and Zaijout Zoois 


This chapter covers ihe following subjects; 

Coloring: Meld! 5urfof.es Before laying OuL 17 * ScrEber,, 10 * Sluol 
Rule, 1 B * Squares, 19 * PrFck Punch, 21 * Spring Dividers, 22 * 
Calipers, 23 * Gulside Micrometer, 25 * Gages lor Wire and Sheer 
Mcfdl, 27 • PaMcm or Template, 27 


Before cutting, bending, or 
forming metal, the dimensions indi- 
cated on the blueprint or working 
drawing must be located and marked 
on the metal, 1 ids is done by first 
measuring from a true edge or surface 
to determine the location of important 
points. Layout lines are then made by 
scribing fine lines that pass through the 
points. These important points and 
lines are then permanently marked by 
making very small indentations with a 
prick punch, to guide the mechanic in 
cutting edges, in drilling holes, and in 
bending. 

This whole process of transferring 
measurements from a drawing to metal 
is called hymn. 


seen, fine lines made through the dye 
and into the metal will shew bright 
against the purple. 

A substitute for layout dye is a cop- 
per sulphate solution. To make it, add 
copper sulphate crystals (Blue Vitriol) 
to 4 ounces of water until no further 
crystals will dissolve. Then add 10 
drops of sulphuric acid. Caution: 

IS 

Always Ann Acm to water. When 
applied to a metal surface, this solution 
produces a very thin coating of copper. 


Fig. 3-!. Scriber. (Courtesy L. S. Slarrell 
Co.) 




Fig. 3-2- Use the edge of a s.Eraighl piece 
af melul or a steel rule to guide the saiber. 
When .scribing the (Erie, keep the point of 
ihe striker on the melal end against ifie 
straight edge. 


■ r " 1 n 


yt 


1 * ! 1 1 i i 

v ■ > E ! p >n ■ ■■■ E ,5 

jgi] |i..l.i:. ,i.i — ,:f Ljfe ■■■lilliiAkiMilililiiv'iiil" .nili=i ■liiill'IllillilM* 


FHf 

SB 


1| I ; I I M 

J ! 


TTTT 


l- if: 


J 


liUJihklJ bijjLhJiLiliLiil^ 


1 1 in I 


Coloring Metal Surfaces 
Before Laying Out 

The surface of a piece of metal may- 
be colored to permit one to see readily 
the lines that are to he made on it. For 
this reason, the first step in laying out 
a job usually is to color the surface on 
which the layout lines are to be made. 
Smooth surfaces may be colored with 
purple layout dye or a copper sulphate 
solution; rough surfaces may he col- 
ored with a whitewash or white chalk 
dust, 

Purple Layout Dye. Layout dye is 
a purple liquid. It is used to color the 
surface of Iron and steel before layout 
work is begun. Whereas fine lines 
scribed on bare metal are not easily 


Sc rlber 

'Hte sen her (see Fig. 3-1} takes the 
place of a pencil for marking layouts 
on metal. Because the point of the 
scri be r must be fine and sharp, if i 
made of hardened steel. 

When it is necessary to scribe a line 
through two points, place the point of 
the scriber on one point, pbcc ruler 
against scriber, and line tip the ruler 
with the other point, thus making it 
possible to draw the line through both 
points. 


Fig. 3-3. Steel Rule- (Courteiy L 5. 5f*r- 
reft CoJ 

Steel Rule 

T he steel rule (see Fig, 3-3) is the 
most common measuring instrument in 
use. ft is \i strip of hardened stud coni 
taming line graduations that show frac- 
tional parts of an inch, ft is made in 
various widths. Lengths, and degrees 
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of flexibility. Tv p ical uses of 1 1 \t stcc L 
rule arc to measure thickness, w idth, 
and length. It is also used as a straight- 
edge to check surfaces and edges for 
straightness and ro guide the scriber 
when makiiin a straight line between 


Fig. 3-4, Mold the rule on its edge so that 
[he grad uo lion marks rest dire Cl I y on the 
judges being measured- 


Measuring with n steel rule should 
always be done from a straight line, 
side or edge of a piece of metal, W lien 
1 9 

making accurate measurements, if is 
considered better to hold the one-inch 
graduation mark, rather than the end 
of the rule, even with art edge or side 
of the metal (see Fig, 3-4). A lark the 
metal with a scribe r opposite the de- 
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ijJiJ^.ruLii^lfcirti iii 


J • I ' I ■ 

MUM la i ■ BBftMiM 


! uiiip OrM K^I ; h t • .dl ft, 




Fig. 3 - 5 . Squares. {a) Combination square 
and ceriler head, (b) Double iquors, (e) 
Solid square. (d) Si ocl square. fCrj^wy 
L. $. S^arrcFI Co. and Sfaidey FooFj.) 


sired measurement. 

Squares 

Squares (see Fig. 3-5) arc sometimes 
used for making measurements, but 
they are used more often for laying out 
and checking angles. Ihe solid steel 
square, the stcc! square, and the double 
square arc all designed to check right 
20 



(o) Squaring a line across a bar of m*M, 



(b) Squaring a line on a of sheet 

melol. 

Fig, 3-6, Always keep the sharp point of 
the scriber against the blade of the square 
when scribing a fine, 

(90-degrec) angles. Combination 
squares are used to measure, lay out, 
and check 4f -degree angles as well as 
90-degree angles. The head of this 
Square may also be used ns a level. 


Using a Square to Scribe a Line 
Across a Piece of Metal, To scribe a 
line across a piece of metal with a 
square (sec Fig, 3-6), hold the head of 
the square against a true edge or side 
of the metal, with the blade of the 
square lying across the flat metal sur- 
face. The top edge of the blade must 
touch the layout point where the line 
is to be scribed. Along the edge of the 
blade, scribe the line across the metal. 

Using a Square to Test die End 
or an Edge {>1 Metal for Squarencss. 
To test an end or an edge of a piece of 
mem I for squareness, hold the blade of 
ihe square on a flat surface of the metal 
with the head of the square held against 
a straight edge or side of the metal. 
A love rhe blade of the square to the end 
of the metal. If the cud of the metal is 
even with the edge of the blade, per- 
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Fig r 3-7. Th& combi mini iofl square, double 
jqLjars r or solid ties I square? is used V/fierr 
Testing bar steel for squareness, and the 
sfeel square for metaf that is bat or in? 
sbeef form. 



Fig, 3-9r The head of ihe square must be 
kepE against the edge of the melal, or the 
line being scribed will not be parallel to 
the edge, 

mitting no light to show through, the 


3603 

end of the metal is square (see Fig- 
3 -7a). Another method is illustrated 
in Fig, 3 -7b. The steel square (Fig. 
j -7c) is used to rest the squareness of 
sheet melal. 

Using a Combination or Double 
Square to Scribe a Center Lime or 
a Line Parallel to an Edge* The 
end of the blade of cither a combina- 
tion square or a double square (Fig. 
3 -5 a and b) is often used as a guide 
for the scriber when a line is to be 
scribed parallel to an edge, lu set 
cither square to a given measurement, 
loosen the clamping screw on tidier 
the combination or rhe double square. 
Slide the blade through the head. 
Tighten die clamping screw when 
the graduation equal to the meas- 
urement desired is even with the edge 
of the head. Then hold the head of the 
square against the edge of the metal and 
die scriber against the end of the blade 
(see Fig, 3-8) while sliding the square 
along the edge. When this is done, a 
line is scribed that is parallel to one 
edge of the metal 

Prick Punch 

The prick punch (sec Fig. 3 -S3.) is 
used to make small indentations on lay- 
out lines and to locate, the centers of 
arcs and circles. It is a sharp, pointed 
rool that is struck very lightly with a 



Fig. 3-9. Prick Punch. (Courfery L 3, Star- 
red Co.) 
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small lightweight hammer. 1 Etc point 
h hardened and sharpened to a 30- 
liegree angle. 

22 

Using a Prick Pun tli to Punch 
Along Layout Lines. 1 lie fine lay- 
out lines t hat have been scribed on a 
colored metal surface arc likely to get 
worn off while the metal is being 
worked on. Therefore, before work 
is started, these lines should be prick 
punched to make them easier to locate. 
The prick punch marks should be right 
on rhe layout line. They may E?c spaced 
from y R " to l /i" apart and should be 
about Ym-i" deep. 

Using a, Prick Punch to Mark 
Measurements on Metal for Forg- 
ing, Twisting, and Bending. When 
metal is hot enough to forge, it is diffi- 
cult to see the layout lines that have 
been made on it. Before ficating the 
metal, therefore, measure and mark 



Fig, 3-10- Spring Dividers. (Courtesy i. S. 
Starred Co.) 

with prick punch indentations the lo- 
cation for forging, twisting, or betid- 
ing. The punch marks will be seen 
easily when the metal is hot. 

Spring Dividers 

Spring dividers (sec Fig] 3-10) look 
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FFg. 3-T1, The selfrng O-f didder! ii mads 
easier 'when the rde ii lard Flqr on q bench. 

like it compass, except that both legs 
have sharp hardened steel points. 
Spring dividers arc used for spacing, 
for transferring measurements from 
one location or piece of metal to an- 
other, and for scribing circles and arcs 
on metal 

Setting a Pair of Spring Dividers, 
To set a pair of spring dividers, place 
tfie point of one leg in one of the inch 
graduations of a rule (Set Fig. 3-3 1). 
Then open the dividers until the point 
of Hie other leg rests in the graduation 
at the desired distance. 


23 



Fig, 3-12. When swinging the divider, keep 
ihe point of OFie leg pressed firmly in the 
prick punch ma-rk whi<h locates the terrier of 
the circie. 
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Using a Pair of Dividers to Scribe set inside calipers to a given measure-; 
a Circle, To scribe a circle with a incut, one end of a rule should be held 
pair of dividers, first set the dividers to squarely against a block of metal or a 
one-half the diameter of the circle, solid surface (see Fig, 3-ld). Then 


After laying our the location for the 
center of the circle, prick punch it and 
insert the point of one divider leg into 
the mark (see Fig, 3-12). Then swing 
or turn the dividers, and scribe a circte 
on the metal with the other point. 

Calipers 

Calipers (see Fig, 3—13) arc used to 
gage the distances between outside or 
inside surfaces. Like a compass or di- 
viders, they have two legs. Gaging is 
done by adjusting the calipers to fit 
exactly the object to be measured, '1 he 
distance between the ends of the two 
legs is then measured with a steel rule. 
Outside calipers gage the distance be- 
tween outside surfaces; inside calipers 
gage tlie distance between inside sur- 
faces. 

Using a Rule to Set Outside Cali- 
pers to a Given Measurement. To 
set outside calipers to a given measure- 
ment. hold the end of one leg on the 
end of a steel ruic (sec Fig. 3- Ed), Set 
by turning the adjusting nut until the 
end of the ocher leg is even with the 
measurement desired. There arc two 
possible sources of incorrect measuring 
with calipers: incorrect setting and im- 
proper handling. 

Using Outside Calipers to Deter- 
mine Outside Measurements. To 
determine outside ■ measurements, first 
open the outside calipers until the 
opening is larger that! the metal to be 
measured. Hold the spring joint 
with the fingers of one hand (sec Fig, 
3-15) and carefully slide the calipers 
over the work while slowly tightening 
the adjusting nut until the points of the 
legs slide over the metal with a very 
light touch against it. After the calipers 
are adjusted correctly, the measure- 
ment may be secured by placing the 
calipers on a rule as shown in Fig. 
3 - 14 , 


hold one leg of the inside calipers 
against the metal block and on the rule, 
1 urn the adj listing nut until the other 
leg is even with the desired measure- 
ment. 

j^;\ 




Using a Rule to Set Inside Cali- 
pers to a Given Measurement, To 


{c) Setting Ihe calipers from 0 measuremenJ 
to the end of the rufe. 
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Using an Outside Micrometer to 
Measure Outside Surfaces, To 
measure with an outside micrometer, 
open ir slightly wider than the mewl 
being measured, 1 Inkling the microm- 
eter with one hand (see Fig. 3-19), 
place the anvil against the object being 
measured. Turn the thimble with the 
thumb and forefinger of the hind hold- 
ing tile micrometer. When the spindle 
makes contact with die work, carefully 
adjust the thimble, at the same time 
making slight rotating movements of 
the micrometer. The micrometer has 
been properly adjusted when a light 
touch or drag is felt between the anvil, 
the soindle* and the work. Remove the 
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(b) 5e fling the cnliperi From ill 9 end of the 
rule to a measureinertl. 


Fig. 3-16. Adjust ihe caliper leg to the 
center flf the graduation on ihe rule. 


Using Inside Calipers to Deter- 
mine Inside Measurements. lo 
determine inside measurements, hold 
flic spring joint of the inside calipers 
with the fingers of one band. Then 


Fig. 3-17, The accuracy of measurements 
made With calFp&r'i depends on die ser.se of 
touch of the person ysircg the ctilipefS- 

^hWi L =mOLE »'■>? 


Fig. 3-19, Micrometers ore used when very 
accurate mad sure ments Ore necessary. 


L',V. V l-*- ,7 . niicrumeter troin tne worK vicnout 

t i*4F' turning the thimble. The size is indi- 

*■!&?" cated by the exposed figures on the 

micrometer hub plus chose shown on 
Fig. 3- IS. Outside Micrometer. (GourfeJy E [ 1C Reveled action of the thimble. 

L S. Srorret t Co.) How to Interpret die Gradua- 

tions on a Micrometer. The size of 


25 


Outside Micrometer 


the work being measured with a mi- 


carcfully slide the calipers into the 
opening being measured (see Fig. 3^ 
17 ). (To measure an opening accu- 
rately. the calipers must be held m line 
with the hole,) Then carefully move 
the calipers in the opening while turn- 
ing the adjusting nttt until a very light 
touch of the legs against the metal is 
felt, The size of the hole is obtained by 
jetting the caliper legs against a steel 
rule. 


The outside micrometer (sec Hg. 
3—1 8 ) is a precision measuring instru- 
ment, It is used to make outside meas- 
urements in thousandths of an melt. 1 o 
measure from zero to one inch, a one- 
inch micrometer is used. To measure 
from one inch to two inches* a one- 
inch to two-inch micrometer is used. 
Outside micrometers arc made for 
measuring distances as great as 24 
inches. 


crometer is read from the lines and fig- 
ures on the hub (see Fig, 3-20a). Every 
fourth graduation is numbered from 
1 to 10. The figure 1 represents one 
hundred one thousandths of an inch 
(fracrion decimal .100); the fig- 
ure 2 , two hundred one thousandths of 
an inch (fraction ”, decimal .200). 
When fhc tl fiinhlc is turned so that its 
edge is even with the first unnumbered 
graduation on the sleeve and the zero 






mMb a 


_r * ■ - _ » t _m 
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bk scale is divided into 25 cipial a Is such as copper, brass, atid alumk 
es; each space represents l A- t of a mini. How ever, another gage, the U.S. 
of the thjmblc or one thousandth Standard Sheet Metal gage (sec Elg- 
in inch (fraction — sri decimal 3-2 2b) is used to measure the thickness 
}, For ease of reading, ever/ fifth of steel sheets and plates, such as gal- 
vanized iron, black iron, tinned* and 
r erne plate. 

Pattern or Template 

Patterns, which arc the same shape 
aiul size as the object to be made* save 
time a ltd work when a large number 
of like pieces arc to be made. The first 
piece is laLil out tm paper, wood, or 
sheer metal and then cut out to serve as 
a pattern. This pattern is then used to 
reproduce the layout for as many 
pieces as are needed. In sheet metal 
work, a pattern is often called a tem- 
plate. 


Fig. 3-21- Reeding ihe micrometer sccie 
1o thousandths of an inch. 


(a) The micrometer is held in one hand so 
that I lie ihimble can be turned with the 
ihumb and one finger- 


TMiKB-lC 3C*LE 


(c) Ccmnecling lhe pO-in!s with a continuous 
line produce* an enlarged scroll. 


(a) American slgpdard wire gage. (Courtesy (h) U. 5. standard sheet metal gage. (Coor- 
I, 5. Sfarreff Co.J fesy I. 5. Siamli CoJ 

Fig. 3-22. Wire and Sheet Metal Gages. 
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Transferring Curves or Scrolls 
from a Drawing to a Piece of Metal, 
The drawing is usually made over lanes 
forming small squares. To transfer 
Curves or scrolls from such a drawing 
(see Fig; 3-2 5 a) to paper or metal, first 
lay out tile squares on the material to 
the full size as indicated on flic draw- 
ing. The curve is transferred from the 
drawing to the material by pointing off 
on the squares (see Fig, 3 —2 3b). After 
thiX the several points are connected by 
a line co make the desired curve (see 
Fig. 3-? 3c), 

Questions 

T, What is The purpose of coloring a meld 
surface v/flh a dye? 

2, Name three uses of a steel rule, 

Zr Name three kinds of squares end ex- 
plain their uses. 

4. Why ore prick punch majks mode 
□Jong: layout lines? 

C H A P I 


been developed for cutting metal by 
hand. The steel in a metal cutting tool 
must be harder than the metal to be 
cut; therefore, these tools arc made of 
hardened steel. Such steel is made by 
mixing two or more kinds of metal to 
form an alloy that can be heat treated. 
Sonic very high grade cutting tools arc 
made of alloy seed. 

Steel that has been hardened by heat 
treating cannot be cut or worked wleIi 
hand tools until ir is softened by reheat- 
ing and by slow cooling. This process 
is known as annealing. 
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Using a Pattern, The pattern muse 
be hdd firmly on the metal Begin by 
scribing a line around the pattern, 
keeping the point of the scriher against 
the edge at all times. Then, if there arc 
locating holes in the pattern „ with a 
scriher make marks on the metal 
through these holes. After removing 
the pattern, hold an edge of a steel rule 
or straightedge in alignment with the 
marks made on the metal through the 
holes in the pattern and scribe a line 
along the edge of the rule. These lines 
complete the layout on the metal 


5. What is laying put? 

6. Name two type* of caliper? and oxpJqm 
the use of each. 

7. What is a micrometer? Explain its. use, 
3, Explain, ihe method used for Enlarging 

or transferring scrolls or curves from a 
drawing onto c piece oF metal. 

V: R 4 


The Hard Hack Saw 

The hand hack saw is a very impor- 
tant metal-cutting cool (see Fig. 4-1). 
It is the tool the mechanic frequently 
uses to cut stock to size. In order to 
use the hack saw to good advantage, It 
is well to see how the tool is made. 
Some saw frames arc solid and will 
hold a blade of one length only. This 
length is usually 10 or 1 2 inches. Other 
frames have an adjustable buck, which 
can be moved to fit blades of various 
lengths (sec Fig. 4-1). 

Hand Hack Saw Hhidcs. Hand 
back saw blades are narrow, thin pieces 
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of steel with holes at each end and with 
teeth on one edge, 1 he blade Is usu- 
ally held in die hack saw frame by 
being stretched taut by a wing nnr and 
being placed on the two metal pins and 
screw arrangement. The size of the 
teeth varies according to the number 
of teeth per inch! There may he, for 
example, 14, 18, 24, or 32 teeth to the 
inch (sec Fig. 4— 2a). The teeth are set T 
which means that one tooth is bent 
toward one side of the blade arid the 
next tooth is bent toward the opposite 
side of the blade. There are two types 
of sets in common use; tEic regular set 
and the wave set (see Fig. 4— Zb). The 
set of the teeth enables the saw blade to 
cut a groove wider than the thickness 
of the blade, thereby preventing the 
30 

saw from binding in the cut. I -lack 
saw bln tics can be cither flexible or 
stiff. Only the teeth on sonic saw 
blades are hardened; the rest of the 
blade is soft and flexible. Such a 
flexible blade will not break easily. 
The stiff blade has the cutting edge 
and entire body of the blade hard- 
ened, Such a blade is not flexible and 
is more easily broken! The blade is 
placed in the frame with the teeth 
pointing away from the handle, so that 
the cutting action takes place on the 

I— i s 


|~ — 4 PoirrTS j 

2 3^ 



3 


(a) From the point of one tooth la the point 
of the next i? one looth. To determine the 
number leelh per inch, count the points 
of the teeth for one inch, 



REGULAR SET 


ixirrmicOT o jq 

WAVE SET 

(b) You will note the difference En the ?eT 
of the teelh by comparing the two blade? 
a* shown in (b), 


Cutting and Tiling 


This chapter covers fhe following sub/eclsr 

I he Hand Hack Saw, 29 * Jeweler's Saw, 31 * The Cold Chisel, 
33 * Tinner?' Snips, ■ Squaring Shear, 37 * Files, 37 


A large number of tools have 


Fig. 4 - 2 . 
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sorted. He should not use a rapid, 
jerky motion, but should push the saw 
back and forth regularly, taking a full 
stroke; in other words, cut the full 
length of the blade at about 60 strokes 
a minute. 

Jeweler's Saw 


(*0 AdjVsIabJe hack saw frOJAs, (Cuuftety Miller s Fot/s CoJ 



(b} The non -adjustable hack sow fra m □ . fC outlay M.iiterz fafjj CaJ 

Fig. 4-1. 


pushing stroke* 

Seize ting it Hack Sav: Hfode. I he 
proper selection of die hack saw blade 
(see Fig. 4-3 ) makes the work of saw- 
ing metal easy and provides longer 
service from the blade, hi general, thin 
metal and tubing require line- coot bed 
blades. Small teeth are not. so easily 
broken. For cutting he avicr sections, 

use a coarse -toothed blade* 

31 


many teeth at otic time as possible. 
If no wide area can be reached, as is 
the case with thin metal or tubing, con- 
tinue the cut with easy, light strokes* 
Sometimes it is possible to damp the 
metal between two pieces of wood in 
the vise to make the piece more rigid . 

Sawing the Metal, Metal is usually 
held in a vise while it is being sawed. 
The layout line along which the cut is 
to be made should be as close to the vise 



RIGHT. At U-ist two teeth 

i. i inr.iHir i*ip i- n 1 j H;ia<tijL4r area 


VRO WC* Onrs* lectii 
middle, Strip ont. 


jaw as possible* The operator should 
stand in a natural, easy position at the 
vise. He should then place the hack 
saw blade on the metal just outside die 
layout line, push the had: saw forward, 
and apply just enough pressure to cause 


Many of the things you have learned 
about a hack saw can be applied to a 
jeweler’s saw, which is a much more 
delicate took Graceful curves often 
improve the appearance of articles 
made of metal. To saw these curves, a 
jeweler's saw j.s used* Ic is made with a 
metal frame, to which a round handle 

32 



Fig. 4-5. The Jeweler's Saw, 

is attached {sec Fig. 4-5). I o ho Id the 
blade in the frame, a clamping device 



that is tightened with a wing nut is a 
part of each end of die G-shaped frame* 
Since the saw blade is not part of the 
saw frame, there must be some means 
provided for tightening or loosening 
the bbdc once it is damped into the 
frame. This is done by loosening a 
wing nut on the saw frame, adjusting 
the frame until the blade is stretched 
taut, and tightening the wing nut again. 

Jeweler's Seiw Blades, jeweler's 
saw blades are used to saw soft, non- 
ferrous metals* They art made in a 
great many sizes {see lug. 4-6). 1 fie 
size is designated by a number, such as 
4/0, 0, 1. I kL and so on up to 14, T he 
operator should continue sawing with smaller the number is, the Inter the 
a light pressure until the cut is well teeth acid the narrower the blade. I lie 


KK-HT. C«3.TKe ecuth 
am J>lr C I'i i p o lea. rant e 

snkiotli. tn*y fi per at km. 


Using the Hand flack Saw. Once 
the proper blade has been selected and 
placed in die hack saw frame, ic should 
be tightened by turning the wing nut. 
Take several strokes and adjust the 
blade again to the proper tension, 

It requires some practice to start the 
cur. The blade should be placed on the 
work in such a manner as to engage as 


Fig. 4-4. Use lest prCSSUr* Oh the &nw wh en 
the cut ij about through fFic metal. 
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blade to be levied is determined by flic 
thickness or gage of the metal, If sharp 
curves are to be followed, a narrow 
blade is required. 


Using a Jeweler's Saw. To use a 
jeweler s saw, first select the proper 
blade for the kind anti gage of metal 
to be sau ed; for most work the number 
1 blade is satisfactory. Then, damp the 
blade tightly in the saw frame. The 
teeth should be pointing toward the 
handle, for the cutting is done only 
when the blade is being pulled down- 
ward. which is just opposite to the way 
a hack saw is used- r I lie metal should 
be held firmly on flic hat surface of a 
wooden V -board (see Fig. 4-7) or 
held in a vise. 

Hold the saw in a vertical position 
(see Fig. 4-7). With a light pressure 
anti a slow, easy stroke, pull the saw 
downward, applying just enough pres- 
sure so that die saw will cut. No pres- 
sure should be applied on the return or 
upward stroke. While you are sawing, 
follow curves by turning the metal or 
die saw f rame . G re at con t ro I si 10 u Id be 
exercised while sawing, for the blade 


S-i'a-pr 


Sriiv Bladen 


4/0 
3/0 
2 /ft 
ft 
1 

ivi 

2 

3 

4 

5 
fi 
3 

10 

12 
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j ■ jj «j j jj 


jj I fidi.W 1 ****** 


mn a g. i t. U M 


ifi j i 




So tea Finer Thun i/0 I'iot Illustrated 


Fig. 4-d. Fot irlost work the* number 2 [e , 'V' 
elcr's sow blade is satisfactory. ^Caurifesy 
William Dixon, ino.) 

n 

of a jewelers saw is very ill in and 
breaks easily. 

Piercing, Most sawing is done 
from the outside edge of a piece of 
metal.. In piercing, however, you saw 
from che inside of the metal not from 
the outside edge. lo do ibis, drill or 



Fig. 4-7, WJiGnt using o jeweler's saw, be 
very careful Or you will break several of 
]he fire r thin saw bio del, 

punch a hole, insert the saw blade in ir T 
and clamp the blade in the jeweler's 
saw frame. You may then saw out the 
design, following the same procedure 
as when using the jeweler’s saw for 
any other work. 


Grinding a Cold Chisel* After a 
cold chisel has been in use, the head 
becomes mush roomed from being hit 
with a hammer and che cutting end 
becomes dull or nicked (see Fig. 4-9a), 
The cold chisel should never be used 
in this condition. I o sharpen a cold 
chisel, hold the cutting end at the cor- 
rect angle against the face of a grind- 
ing wheel (see Fig. 4-9b) and move 
the chisel back and forth across the 
face of the wheel. Do not press the 
chisel hard or hold it too long against 
the grinding wheel, for too much pres- 
sure will cause the metal to become 
too hot, thereby removing the hardness 
from the cutting edge. While grinding, 
dip the cutting edge of the chisel in 
water often to keep it cool. Chisels with 
die cutting edge ground square with 
the sides as shown (see Fig. 4-0 a- 1.) 
H _ 

arc satisfactory for light work and for 
finishing surfaces, but the Corners will 
break off when the tool is used for large 
or heavy cutting. The breaking of the 
corners can sometimes be prevented by 
grinding the chisel slightly rounded 
(see Fig. 4-Sn-J). Fig. 4-9c shows a 
cold chisel properly ground and readv 
for use. I he most commonly used 
angle is from dO to 70 degrees. 



(a] Chisel with mushroomed head and dul 
cutting edge. 


The Cold Chisel 

A cold chisel is used for the cutting 
and chipping of metal. It is a metal 
cutting tool with one end hardened and 
ground to the shape of a flat wedge 
(see Fig. 4-8). The opposite end is 
left a little softer because a hammer is 
used to strike blows on this end of the 
chisel. The cutting action of a cold 
chisel is the driving of the wedge- 
shaped cutting edge into the metal 
through the force of hammer blows, 
the chisel is driven into the metal, 

■ire raised and broken off, ’1 Ins is wh 
is commonly called chipping. Cold 

chisels are nude iti many shapes; how- (h) Carre ct position af chisel for grinding, 
ever, the flat chisel is the mechanic's 
all-purpose tool. 1 he Cape, the round 

nose arid the diamond point are other : ^ 

frequently used types (see Fig. 4-8). 
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(a) Flat cold chisel, (b) Cape chbel. fc) Diamond point chisel, (d) Hound rt*se dliiol. 

Fig. 4-B. There are four common shapes of cold chisels in oso today, Ai 1 but (lie flat 
chisel have been designed for special work. 


Using a Flat Cold Chisel to Shear 
Thin Metal in it Vise, To si 1 cc-.ir thiti 
metal, grip it in a vise witEi die cutting 
line of the metal even with the top of 
the vise jaw. Hold the chisel on top 
of the vise jaw at about a 50- degree 
angle to die metal. T he bevel, which 
forms die cutting edge of the cold 
cEiisel, sis ust move along the vise jaw. 
Strilcc the chisel with a hammer (sec- 
rig, 4-El). Slide the chisel along the 
metal, keeping it on top of the vise 
jaw. Strike the chisel again and coil’ 
tin tie until the metal has been sheared. 

Using a Cold Chisel to Cut 
Metal. The cold chisel can be used to 
cut metal by placing the metal on a 
solid surface such as a pounding block 
or anvil. Place tEic cutting edge of tEic 


(c} Correctly ground 
cold cbEseL showing 
correct <jng[e oF cutting 
edge. 

Fig. 4-9, Always wear goggle when grind- 
ing □ cold chisel. They are □ safeguard 
agatnsr 0 piece of metal's flying info your 
eyes, 

3S 

Using a Flat Cold Chisel to Chip 
m a Vise, Most chipping with a cold 
cliisel is done with a I- to lj^ -pound 
machinist hammer. Grip die hammer 
handle close to its end. Grasp die chisel 
firmly near die head in the palm of the 
hand (see Fig. 4— 1 0) . Do not grip it 
too tightly. 1 1 old the cutting edge of 
die chisel on the work where the cut 
is to begin. The angle at which the 
chisel is held will control the depth of 
die cut being made. Raising the head 
of the chisel will cause the chisel to 
cut deeper. Lowering die head of the 
chisel will cause it to remove less metal - 
After each blow of the hammer, the 
cutting edge of die chisel should again 
be placed in position on the cutting 
line. 



to hit the chisel squarely with the ham 
rncr. It is a good, safe practice to wear 
goggles when chipping. 



fjV- 

f ’i ■ 1 
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Fig, 4 - 10 . When chipping melal, always 
be sure no one is directly in froitt af you r 
as Fhe chips can cause injury. 



Watch the cutting edge, not the Fig , 4 .^. Only metal fhat ii rhEn and nan 
head of the chisel, when chipping, row enough lo be held in a vise con be 
With a little practice, you will be able sheared with □ cold chisel at o vfae. 



chisel on the metal at the location of the 
cut (see Fig. 4-12). With a hammer 
strike the chisel one sharp, hard blow. 
Move the chisel forward along the lay- 
out line, overlapping the cut just made, 
and strike the chisel again. Continue 
until tFie metal is cut. 


Fig. 4-12. Wider pi&ces of metal tFiat are- 
too- heavy to be cut Wrlh linrterV snips can 
easiEy be cur With a cold chisel. 


Tinners 1 Snips 

Slice c to eta l is usually hand cut with 
tinners’ snips, whicEi resemble a pair 
of very heavy* strung scissors (see Fig. 



> + 

i ■■■-■■liTfV 

■ ■' W ■ 


cet metal approximately one-hn 
i go tram- Ihie. Start a new cut, 
om a pat- fully cutting the ren 
:d to cut 
lets' snips 
id to cut 
le curved 
s are used 


of the metal. He vc 
cat beyond the inter; 
out tines, for t tie re is 
the mistake. 


the Cut- Squaring Shear 

Ler$ snips yh t purpose of tl 
way as a ^ fig. 4 1.5) is tc 


’’P"" fyti- 

Fig. 4 - 17 . Names of ihe park of a file. 

I nr, square, round t and EtaEf round. 
O rlicr sEiapes are made to serve highly 
specialized purposes acid are listed as 
miscellaneous shapes by the manufac- 
turers. 

The long, narrow* pointed end of 
the file onto wliich the handle is fast- 
ened is known as the tang (see Fig. 
4-17), The length of files is measured 
from the end or point of the file ro the 
base of irs rang or heel. 


Fig. 4-1 3. Tinners' snips 


4-14). For the next cut* open the tin- 
ners snips slowly, while pushing them 
forward and against the metal. \k. sure 
die second cat is started in exactly the 
same place where the other cut left off. 
By repeating this process, one can cut 
a clean, straight line* If a cut ends on 
an intersecting layout line, stop cutting 


Fig. 4..15. Squaring Shear. (Courffliy tTsag 
□ro Machine and To of Worts, ) 


■XHyeg tgotii 


ncHjnuL gu* 


removal ot Hurts ano ior me aauiaiE 
finishing of metal surfaces. The file is 

used frequently in the (inn l fitting of 
metal parrs, hi filing, a small amount 
of metal is removed with each stroke 
of die file. A person skilled in die use 
of a file caii shape a piece of metal to 
dose dimensions. Files are classi fled, 
according to their shape (see Fig. 
4— Id), as fiat, three-square or triangu- 


Fig, 4- IS. The cut of a file determines the 
kind oF work it should do. Fine cut files ore 
used for smqoth filing r coarse tut files fer 
rough, fast filing, (Courtesy Njcfiofsan file 
Co.) 


Fig, 4-14. When culling with tinners' snips, 
be careful that no small, sharp, needle-like 
peirWs are left along the edge being cut, 
“These can cause very painful injuries, 


i- jsh 


! i 

i 

■■gll 


i 
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(g) Bastard file, for coarse rapid work. 



(b) Mill file, for fire work and sharpening cuffing tools. 



{<) Hand finishing (smooth) file, for accurate fitting. 





wSGSttVA 


(d) Half rOLxf.d file, for curves and inside diameters. 


- w-’ i 


(e) Square file, serves mdrty use* 


MMM 




(f) Round file, for enlarging holev 


0 


- - M — 

~ .• ™ - . 

l = :■ - 



(g) Three- square file, for earners and grooves. 



i? 



(h) Ai umEnum file, far aluminum, 



(!) Lead fioat file r for lead and solder- 

fig, 4-19. The mare common files in use today. (Courtesy Nicholson File Co-; 
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Hie cur of * file is most generally 
referred to as single cut, double cut, 
rasp cut, and circular cur (see Fig. 
4-18). 7 lie cut of a file forms teeth or 
cutting edges that can be made to vari- 
ous degrees of coarseness ranging from 
rough to smooth. The four most com- 
mon degrees of cuts use d in metal work 
are the single cut, the double cut, sec- 
ond cut, and the circular cut. 

The double cut file cuts or removes 
metal more rapidly than the single cut 
file. For this reason, it is used for 
roughing or the quick removal of sur- 
plus metal. The single cut file cuts 
slowly and is used for finish work. This 
file would be used to work down to a 
layout tine after the double cut file had 
removed most of the surplus metal. The 
curved tooth file ts usually used fur fil- 
ing soft metals like aluminum and lead. 
Files must be harder than the metal to 
be filed* for otherwise the cutting edges 
of the file would be nicked or dulled 
quickly. Files should never be thrown 
together, nor should the cutting edges 
of one file be rubbed against another 
file. 

Files today arc made in many differ- 
ent sizes, shapes, and cuts. The follow- 
ing ones are those most commonly in 
use, The hat bastard file (Fig. 4- 1 9a) 
is a double cut file. The shape of the 
teeth makes it a fast, rough file for re- 
moving metal. It is used oil flat sur- 
faces where a considerable amount of 
metal is to be removed and a smooth 
finish is not necessary, A mill file (Fig. 
4— 19b) is a single-cut file. The shape 
of the teeth causes this file to produce 
a fine, smooth surface. It is used for 
sharpening cutting tools that are not 
harder than the file, for filing lathe 
world for draw filing, and for finish fil- 
ing to a layout line. The hand finishing 
file (Fig. 4-1 9c) is a fine, double cut 
file, excellent for draw filing and for 
the finishing of flat, smooth surfaces. 
Half round files (Fig. 4-1 9d) are 
double cut. The half round surface is 
used for filing concave surfaces or in- 
side diameters. The flat side is used as a 
fiat bastard file. Square files (log. 


4—1 9e) arc double cut and arc generally 
made tapering so that the square is 
larger near die tang or handle end of 
the file than at the point- Tills file lias 
many uses, because all four sides can be 
used for filing. Round files (Fig, 
4-19f) are often called rat-tail files. 
They are tapered like the square file, 

40 

Their widest use is in enlarging holes. 
Three-square files (Fig. 4-E9g)> often 


called triangular or three-cornered 
files, arc used for filing square corners 
and V -shaped grooves. Aluminum 
files (Fig. 4-1 9h) are made in both flat 
and half round shapes. They arc de- 
signed for filing soft metals, such as 
aluminum. Lead fioat Ides (F sg, 4-l9i), 
which are made in both flat and half 
round shapes, arc designed for filing 
lead and solder. 

Using a Flat File When Cross Fib 
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Fki. 4^0- The right w<sy io fife is Ebe Gfl&y, ociurate way, as shown cl left; ihe wfong way, 
os showm of right. is difficylt and produces inaccurate work. fCouriesy File Co.} 


jug. To cross file, hold the handle of 
the file lit the right hand and the point 
of the file by the rhumb and the first 
two fingers of the other hand. Stand 
i ei a natural, easy position at the vise 
while pushing 1 the file across the moral 
(see Fig. £ J— 2Qa). Keep the file level 
while pushing it across the work by 
applying more pressure with the left 
hand at the start of the stroke. As the 
file progresses across the work, the left 
hand pressure is diminished and addi- 
tional pressure is applied by the right 
hand. Since the file outs only on rhe 
forward stroke* it should be lifted on 
the return stroke* Common faults of 
cross filing are rocking the file (see Fig, 
d— 2Ub) and not filing on a level plane, 
producing a rounded or convex surface 
instead of a fiat, straight surface. After 
cross filing, finish file with a mill or 
smooth file. 

Dii iv Filing. Draw filing consists 
of holding the file at right angles to the 
work, Hold the handle or tang end of 
the file i ei the left hand as you draw the 
file along the metal toward yourself. 
An alternate method is to- hold the tang 
end of the file in rhe right hand and to 
push the file along the metal away from 
yourself (see Fig. 4 - 1 \ ) . Very smooth 
41 

work may he done by draw filing. A 
mill file or hand finishing file ss best 


suited for draw filing, The file should 
he cleaned often when draw filing. 

Using a File to Square the End of 
a piece of Metal. To square the end 
cif a piece of metal, scribe a line square 
across the end of the metal to be 
squared and then prick punch along the 
entire length of the line. Grip the metal 
in a vise with the layout line dose to 
the vise jaws. 3 1 old the file flat on the 
metal, square with one side and one 
edge. Push the file across the metal, 
applving just enough pressure to cause 
the file to cut. Raise the file off the 
metal on the return stroke. Push arid 
ret uni the file several times. Check the 



Fig. 4-2 1. Do rot push end pull the file 
back and forth along the metaf,. cu the 
filings wifi stick in ihe leefh of tFje file and 
cause deep searches in the wrFace being 
filed. (Courtly Nidiohon Filo Co.) 
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metal for squareness by comparing the 
prick punch marks with rhe filed sur- 
f ace. ( Ion t in ue fi I in g a n d c hcck i ng un- 
til the cud of the metal is square. The 
end is square when the top half of the 
prick punch marks have been filed 
away. This is called splitting the lay- 
out marks. A bastard file is used for 
the rough filing. Finish file with a null 
or smooth cut file. 

Using a File to Make an Edge of 
Metal Straight* To file an edge 
straight, it is best first to check the edge 
for straightness. After the edge has 
been checked, hold the metal to be filed 
in a vise. Remove the high spots with a 
file, which should lie held as nearly 
parallel to the sides of the metal as pos- 
sible. Again, check the edge for 
straightness and file again if necessary, 
Continue checking and filing until the 
edge is straight, A bastard file generally 
is used to remove the high spots, itid 
the final filing is done with a mill or 
smooth file. 

File Handles. Files are made and 
designed for use with a handle, which 
should fir the file being used. If a large, 
heavy file is used, a large handle is nec- 
essary. The tang of the file is fitted into 
the hole drilled in the small end of the 



(a) File card. (b) File brush. 

Fig. 4-22. File Cleaners. {Co-vriesy Nich- 
olson Fife Co.) 
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Filing and draw filing? 

&. WhoE is a file Card? 

E R 5 

Zaps ami Dies 


rfifs chapter covert ff?e following sub/ecfsj 

Kinds of Threads, 43 * Hand Taps, 43 * Tap Wrench, 44 * Pies r 
45 * Die Slack, 4 6 
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& What is a siai-g l-e cul file? Explain its 
use, 

7, what is the difference between croSi 

4? 
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Fig, 4-23. Filings that are left in a file will 
scratch the surface of the metal being filed. 
Far ihis reason a file should always be kept 
dean. Always hrush across the file, never 
lengthwise of the file. (Courtesy NrcFiaiiOfi 
Fife Co.) 

handle. Safe practice requires the use 
of a ! handle at all tiitics. 

File Cleaners, File etc miens are 
trade in two styles (see Fig- 4-22) , the 
file card with scorer for gene rot use 
and die file brush* which coni bines a 
brush* card, and scorer, J fie la etc r style 
is generally used on finer cut files. 

Using it File Brush, Card, or 
Scorer to Clean a File. A. file brush 
or card is used to remove the filings that 
collect between the teeth of a file din- 
ing the removal of metal. Frequent 
brushing? across the file teeth with the 
brush or card will remove most of the 
filings (see Fig. 4-2 3). Often, filings 
will fill up and stick between the file 
teeth. These spots of metal are known 
as pins. They arc removed or picked 
out of the file with a scorer, which is 
a piece .of soft iron or brass wire that Is 
generally attached to the file brush or 
card. 

Questions 

1, Are all hack sa:w blades alike? If rcaf, 
explain how they differ*. 

2, Haw daes rhe |eweler r 5 saw differ from 
□ hack saw? 


5. What is a double cut file? Explain its 


Kinds of Threads 

The four most common 
types of screw threads (see Fig. 5-1) 
are the V-thread, the National Form 
thread, the Square thread, and the 
Acme tli read. Of the four types, the 
National Form thread is the most gen- 
erally used. It is made with either a 
line or a coarse th read. Coarse d treads 
are used for ordinary fastenings, 
whereas fine threads arc used in iinely 
machined parts, such as automobile 
parts. 

Threads may be cither right-handed 
or left-handed. A tap (see Hg, 5-2) 
is used to cut the threads in a drilled 
hole. A die (see Fig. 5-j )is used to 
cut threads on a bolt- The number of 
complete spirals per inch is the number 
of threads per inch (see Tig, 5-4). 

The size of a tap or die is always 
stamped on it. For example, the nota- 
tion %-l6 NC stamped on either a tap 
or a die means it will cut a thread % 
inch in diameter, with 1 6 threads to the 
inch, and the threads will be National 
Coarse (or* if NF, National Fine), 

Drill Sizes for Cutting Threads 
with a Tap. A tap (see Fig. 5-2) is 
used to cut threads on the inside of a 
hole. Therefore, a hole must be made 
before threads can be cut with a tap. 


cut must be drilled according to the 
size of die tap to be used. Because most 


holes in metal are drilled, it is only logi- 
cal rhac a drill, of the correct size must 
be used for each different size of rap. 
These different drill sizes can be se- 
cured from any machinery handbook. 
To lie Ip you, some of the tap drill sizes 
arc given in Tabic 2. 

Hcrnd Taps 

There arc three different styles of 
taps (sec Fig. 5-2) in general use: the 
taper tap, the plug tap, and pile bottom- 
ing rap. As their names imply* they are 
intended for different purposes. The 
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TABLE 2 

Tap Sjxek for National Guars* 

AMO National FcnG Threads 


Size 

Threads pitr 

Tap Drill 

of 

hicb 

She 

T dp 

NC 

NF 

NC 

NF 

6 

32 

40 

#S6 

Sii 

fl 

32 

If, 

#29 


to 

24 

32 

#2S 

m 

12 

24 

2H 

#16 

m 

H 

20 

2S 

W* P 

P 

r rk 

IS 

24 

y* <r> 

t 

Jft 

16 

24 


Q 

',m 

14 

20 

*J(h 

wfn 

Vt 

13 

JO 

-Tfn 

-Jiir 


taper tap is tine one most generally used 
in the general metal shop* 

Tap Wrench 

A tap wrench holds taps for turning 
when you are cutting internal threads. 
There are two types of tap wrenches 


3. Explain the- reason For wearing gaggles 
when chipping metal with a cold chisel. 

4. Why ii one end of a cold chisel soh? 


Since taps are made to standard sizes, 
the hole into which threads are to be 


USR. 
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(see Fig, 5-5): the adjustable tap forward mid backward turns until the 
wrench for large taps and the E -handle threading has been completed, 
for small caps anti for use in restricted 
areas. 


(b) Plug tap r for blir'id hote- 


(a) TflfW top, fof any drilled hole. 


V- THflFAO 


N4T IONAL fflfiM 
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threads on the outside of a bolt or a rod, 
I here are two different styles of dies 
in general use, the round adjustable die 
and the two-piece die. 





SdlfAEE THREAD 


ACME TrtRJAD 

Fig. 5-T. Forms of Common Screw Threads. 

Using a Tap to Cut Threads on 
the Inside of a Hole, d o make sine 
that you are using a drill of correct sire 
for the tap* consult Table 2. After se- 
lecting the drill* drill a hole in the metal 
(see Fig. 13-15, p. IH)- Insert the tap 
in the hole. Then turn the rap slowly 
two or three turns white bearing down 
on the handles of tlie tap wrench (see 
Fig. 5-tia). After one or two threads 
have been cut, check to see if the tap 


v vW- ■/■iV J-J /VA J J J 4 Ah^ 


-, \ ’'■r' r-xrr 

(c) Soltfiming tap. For finishing threads Fo 
bottom of blind hale, 

Fig. 5-2, Hand Taps. (Cou.-fesy Grmfififcf 
Jap ?e Die Corp.J 


Fig, 5-4. From the top of the thread touch- 
ing the end of the rule fa the Fop of Fhe 
nexJ thread would be one thread- Count- 
ing for the rest af an inch would give the 
number of threads to the inch. In the illui- 
Irdlion it would be three threads 10 the inch. 


U4WW 


(a) I- handle fop wrench. 


is entering the hole straight up and 
tjown. Fig. 5-6b shows one method of 
checking for squareness. The tap 
should be tested for squareness on at 
least two sides. If it has nor been 
started square* back the tap out of the 
hole a few turns and correct the posi- 
tion by applying a sidewise pressure 
on the tap wrench while again turning 
it into the hole. Again, check to see if 
the tap has been started square with the 
surface of the metal. After it lias beet* 
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started square, the tap muse not be 
forced too rapidly. It is a good plan 
lo turn the tap forward about a quar- 
ter turn, then back it off a little and re- 
peat the forward turn. A lubricant, 
such as cutting oil or a mixture of white 
lead and oil. should be used liberally 
when cutting threads, Continue the 


(a) 


Round adjuS-fobte 


die, 




(b) Adjustable die. 

Fig, 5-3- Diet. (Courtesy Greenfield fop & 
Dj> Carp.} 

Dies 


(b} Straight handle tap Wrench. 

Fig. 5-5. Tap Wrenches- (Courtesy Greers 
fi&M Tap & Did Corp.) 
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Adjustable Die, The round ad- 
justable die (sec Fig, 5-3) is circular 
in shape, with a split from the edge to 
the opening in its center. By turning 
the adjusting screw you can make the 
die cut a slightly larger- or si na lief -di- 
ameter thread. Thus it is possible to 
obtain either a right- or a loose-fitting 
thread, 

Two-Piece Die. The two-piece 
die (see Fig. 5-3) is made in, two sepa- 
rate pieces. These pieces must be placed 
in a die stock designed to hold them. 


A die (see Fig, 5-3) is used to cut They are then adjusted to cut the 
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Using a Die Tei Cut Threads on 
a Rod or Bolt. To cut threads on a 
rod or bolt, a die (see Fig. 5-#) must 
first he selected- This die must he the 
same siy,e ns rhe outside diameter of the 
metal, it is sometimes difficult to start 
the cut. To overcome this problem, 
grind or file a slight taper or chamfer 
(see Fig. 5-y) on the etui of rhe rod. 
Now t place the die on the end of the 
rod an d slowly turn the die stock two 
or three turns while bearing down on 
rhe handles. After cutting about two 
turns, sight from two directions along 
the handles of the die stock to see if it 
is cutting square with the rod or bolt. 
If it has not been started square, back 





the die up a few turns and apply a side- 
wise pressure to concur the position; 
then again start turning the die onto the 
rod, Again check to see if it has been 
started square. Once it is cutting 
square, it should be turned from one- 
half to three-quarters of a turn and 
then hacked up one-half turn. Con- 
ti] me the forward and backward turn- 
ing until the thread is cut. Cutting oil 
or a mixture of white lead and oil 
should be used with a die, just as with 
a tap. 


Fig. 5-6. A top js hard and brEltlo; Tor tin is 
reason, El 15 I table to break easily. You 
should use great care when you are tam- 
ing the wrench, so as nOl to break |}ie tap. 
Above: storting a lap in a drilled hole, 
flfg/tb checking a top for squareness after 
it has been, started. 


thread desired by turning the adjusting 
screws of the die stock, 
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Die Stock 

A die stock is a kind of wrench for 
holding rhe die while it is being turned 
to cat threads on a bolt or rod. I here 
arc two types of die stocks (see Fig, 
J-7), The one shown in Fig. 5-7 a 
holds the round adjustable die, and 
the one shown in Fig. 5-7 b holds the 
two-piece die. 


METAL FtQO 


DIE STOCK 


l 



US !‘T 


(b) Die ilock for odjuslable die. 

Fig. 5-7. Die Stocks. (Courtesy G^enfiefcJ 
Top & Die CarpJ 


Fig. 5-fl. Cutting Threads WElh a Die. After <3 thread has been cut, it jbouEd be tested 
by being screwed into the Internal thread with which it is to be used. If it fits too hghlly, 
adjust the die 10 cal a smaller thread. It Is always best to cut a thread that is too large. 
Then ad]usl the die far a fig hi finishing cut of ih-e thread far a perfect fir. 
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Fig. 5'9 r Chamfered End 
of a Rod. 


Questions 


1, How do wfl deteriflino ibe number of 
threads (o the inth on a bolt? 

2, What is a tap d ri FI? 

How can we tell (lie size of a tap oi die? 

4. What method is used to test a Jap to 
see if it is cutting square? 

5. (n what way is it possible to cui a 
slighrEy larger or smaller thread than 
ihe size stamped on (he die? 

6. What does NC or NF slompetf on a 
top Or die mean? 

7. Whot advantages Ore claimed for (he 
round adjuslable die over ihe two- piece 
die? 


4 9 


C H A 


T E R 


6 


looting, Jornrng, ami Kaismg 

Shed Metal 


7 fits chapter cover? the 7a flowing subjeda 

Tooling Melal Fail, 49 * Raising Sheet Mated, 51 * 
Forming Soils, 56 ■ Slakes for Sheet Mclal Work, 56 


Planishing, 54 * 


To most of us, J 'sheet metal' 1 
means galvanized iron T which is the 
metal used to make furnaces, garbage 
cans, and eave trougEts. There are, 
however, many other kinds of sheet 
m etal. it should be thought of as any 
metal that is made in sheet form* such 
as aluminum, copper, brass, pewter, 
galvanized iron, tin plate, and many 
others. These many kinds of sheet 
metal provide ati opportunity for 
making a great many interesting and 
useful articles. 

Tooling Mefaf Foil 

The tooling of metal is the art of 
raising figures or designs on very thin 
metal by rubbing or pressing on the 
reverse side of the metal with modeling 


tools (see Fig. p-1), The metal called 
foil is obtainable in rolls, each 6, 8, or 

1 Z inches wide. As in the case of other 
sheet metals, the thickness is identified 
by a gage number. As the gage num- 
ber becomes larger, the metal becomes 
thinner. One of the most commonly 
used is number 36 gage, which is five 
one- 1 thousandths (.00J) of an inch 
thick. To give yourself an idea of tEic 
thinness of 36 gage metal, examine 
the paper on which this book is printed. 
It is only about five one -thousandths 
of an inch thick. Therefore, the metal 
you would be working on is very, very 
thin. 

Table 3 will give you an idea of the 
thickness and weights of the different 
gages. 

Tooling the Metab Tie tools 
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used for metal tooling arc made in dif- 
ferent shapes (sec Fig. 6-1), Each has 
a definite use. They may be made of 
either wood or metal, 

TO 

TABLE > 


GfiO.F. NuMllEft AND TkkkxfsS UP 
Metal Foil 



~i~ hick 

Weight 
per Jr/, F f. 

Sq. Ti. 
psr P&itnd 

M 

Jons 

.2JE2 

4.12 

H 

.m 

.2014 

3.4! 


JQOB 

.*47? 

2.72 


.010 

.4625 

2.16 

The selection of 

a design 

is impor- 


tanr, A design that has strong, definite 
outlines will be more satisfactory for 
the beginner. You will need a firm, 
level table top on which to work and a 
pad of cardboard or several layers of 
newspaper that will be placed beneath 
the metal foil upon which die tooling 
is to be done. Place the foil on the pad 
and then lay the design on top of it, 
After doing tliis, fasten both the design 
arid the foil to the pad with tape before 
transferring the design onto the foil 
with the tracing tool by pressing just 
hard enough to make a clear, fine lint 
in the metal foil. Following this, re- 
move the design from the metal and 

retrace all lines to deepen them. Re- 
member that the side you have been 
working on \% the top side of tEie metal. 
Now turn the metal over on the pad 
and with a modeling tool retrace the 
design on the inside edge of the origi- 
nal outline. This gives a very definite 
ridge. Next, place the metal, top up, 
on a smooth, hard surface, such as a 
piece of glass, and use the hook end of 
the modeling tool to tool or work 
around the outside edge of the design. 
This forces the background at the edge 
of the design to lie fiat against the 
smooth surface and also makes the de- 
sign stand out. Then, turn the metal 
over so that the top side is down and is 
resting on the pad., 

You are now ready to work the de- 
sign by tooling tEie metal. Using the 
spoon end of the tool, spoon out w ith 
a downward pressure all the fiat sur- 
faces between the lines from the hack 
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METAL TOOLS 


TRACING TOOL 


MODELING TOOL 


DOUBLE-END BALL MODELER 


WOODEN TOOLS 


fpg, 6-3. T5iC WO*d(m formimCj block corn 
be used when several preces of rfm sentte 
shape qikJ lize- la be made. 


SMOOTHER OR FOLDER 


run oc co ore i wim laieimoaE:* m j ■ . _ 17- ■ t , 

.... , , depression (see big. 6~?) with a raising 

jramtett witl, colored or dear hc^cr hsnnnH , r> malleti „ f peen end of , ul] 

(sec Metal Finish, ng ). Metal tooled peen hammet . untj£ thc meul toochra 

or embossed pictures may be framed or the botwm of the furn , If a bowJ k 

used to decorate book ends, box tops. bdng llla(lei the hammer blllws n!aJ . be 

or lamp bases. started at the center of the tiisc and 

gradually worked ill a circular pattern 
Raiding Sheet Metal to the outside edge of tlic form. If 

Certain kinds of sheet metal, such as wrinkles or waves appear at the edge of 
copper, brass, aluminum, pewter, and the metal, they should be flattened out. 
the soft ductile steels, can be hammered To do this, it is necessary to remove the 
into attractive bowls or trays by a 

One of the casi- v . 

metal b 


ROUND DETAIL TOOL 


MODELER AMD SMOOTHER 


MODELER 


6-1. iModefing Tads 


process called raising, 


Wood Bowl, Tray, or Plaie Form- 6-2) provide a simple, easy method of 

over the entire design, depression in a wooden or metal block. 

side, 1 urn tEk«e metal down objects are the same as the dc- 
and examine the front often, for previous into which thc metal is ham- Fi g 6 . 4 , Wood vn Farming and Starting 
tsign is achieved by raising some niercd. BEocks. 

higher than others and not by Using Wooden porrns. To use a 
rig in some areas from the front wooden form for the heating down of 
f the metal. Now, raise the differ- metal, Erst lay out and cut the metal to 
re ns higher to bring out the de- the size needed. Center it over the 
using various tools: the spoon for depression and hold or clamp it in 
areas, the smaller ball end for p^ce. When forming a plate or tray 
:r areas, and the pointed loots for with a .flat bottom, strike a series of 
spaces, such as hair, flower stems, blows around thc outside cdtjc of the 


care 


email 


me cal from the form. Hold the wrin- 
kled edge on a smooch surface, such as 
a bench top or a stake. Then, use a 
soft-faced hammer or a wooden mallet 
to smooth out the wrinkles. 

Annealing Copper, Brass, and 
Aluminum. Copper, brass, and a lu- 
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minimi become hard as they Eire being 
worked, This is known as “work hard- 
ening.” To make them soft again is 
known as annealing- Annealing is ac- 
complished by heating brass to a dull 
red color, copper ro an iridescent red 
color, and aluminum until chalk marks 
made on it with mason's chalk turn 
brown. As soon as the metal becomes 
hot enough to produce the results men- 
tioned, it is plunged into clear, cold 
water. This rapid cooling anneals or 
softens the non ferrous metals, such as 
copper, brass, and aluminum; however, 
this process would not anneal ferrous 
metals, such as steel and iron. The an- 
nealing of hardened steel is discussed 
in Chapter I!. 

Wooden Forming and Starting 
Blocks, To raise metal, wooden form- 
ing and starting blocks (see Fig, 6 - 4) 
are used. Raising is the process of form- 
ing a hollow-shaped object, such as a 
howl, from a flat disc by stretching the 
metal with blows of a hammer! A de- 
pres 1 ■ in the end of a bard wood 
block provides the simplest method of 
raising metal, 

Using Wooden Starting Blocks 
for the Raising of Metal. Unlike the 
plate and tray forms, which control the 
shape of the finished article, the starring 
block only helps to form the metal dur- 
ing the process of raising. For this ren- 

H 

son, when one wishes to raise metal to 
a desired shape or to make a number of 
identical pieces, one should make a 
template (see Fig. d-5a) s with which it 
is possible to check the work as it is 
being raised. 

Once the metal lias been cut to size, 
hold it on the starting block so dial it 
covers the depression in the block, wiih 
tfie edge of the disc even with the edge 
of the depression closest to you. With 
3 silversmith’s or [jail peen hammer (see 
I 7 Eg, d-5b) strike the metal just Inside 

tine edge of tfie depression. This forces 
die metal to stretch or form itself down 
and into the depression. Turn the metal 
with a circular motion, while at the 
same time striking a scries of blows 
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Fig. 6-5. The wood&n footling and ifarting 
block may be used To rain? ■either deep ar 
ikullow articles from large cr small diameter 
discs of metal. 

around the entire edge of the disc. 
.Move the metal so that a new series of 
blows may be struck. Repeat this pro- 
cedure until the circular rows of ham- 
mer marks reach the center of the disc. 
Then test the raised metal with the 
template. Continue to raise the metal 



Fig, 6-6, Have ! he line on Eihe me-ral even 
With the top of the vise jaw. Force the metal 
lo rise a little at a liinSj by moving tke 
loo I along the wise jaw ofler eack hammer 
blow, 
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until it fits the tempi are. As the metal 
takes shape, it must be tilted up at the 
back (see l J ig. 6- -5 b) so that the ham- 
mer blows will always be struck di- 
rectly over or at the edge of the de- 
pression. 

Hammering copper, brass, and alu- 
minum hardens the metal, which 
should be annealed as often as neces- 
sary, (See the discussion of this process 
on page 52,} 

H 

Raising at a Vise, Ferrous metals, 
such as sheer steel, are more difficult to 
raise because they are harder, rougher, 
and stiller than the non ferrous metals. 
Although ferrous metals may be raised 
in che same manner as copper or brass, 
to do so often spoils the wooden form 
or starring block. For dm reason, it is 
generally best to raise this type of metal 
along a straight Hoc, an irt a diamond 
or a rectangular shape. When designs 
of this nature arc used* the jaws of a 
vise and a piece of i octal can be used 
to do the raising, as illustrated in Fig. 
6 - 6 , 

Planishing 

Planishing consists of making a metal 
surface smooth by pounding it gently 
with a smooth-faced hummer while the 
metal is held on a solid surface, such as 
a stake. When this is done, the bumpy, 
uneven surface that was created by 
blows of the hammer during the proc- 
ess of raising may be eliminated. 

The shape of die stake used when 
planishing should conform as closely 
as possible to the shape of tFtc article 
being planished (sec Fig. 6-7a), Place 
the siake in a stake plate (see Fig. 
6 - 7 c) or hold it in a vise. With one. 
hand, hold th-e metal oil the face of the 
stake while at the same time striking 
the outer surface with a planishing 
hammer (sec Fig. 6-fki). Move the 
metal after each hammer blow. The 
hammer must strike the metal squarely, 
If it is tilted, the edge of the hammer 
will leave marks in the metal. Planish 
the entire surface with hammer blows 
that overlap one another, making a 
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(a} 


lb) 



(■c) (CourFq.j)' SFaw arrd Wilcox Co.) 

Fig, 6-7. WEtal eraff skikus (13 and b) Qte mode in a wide variety of shapes and sizes, 
with ihe working surface highly polybed. They can be hold tn a stake plate fe} ar O vise-- 


JJ 



Fig, 6-3- The faces of planishing stakes and 
hammers should be polished to a glosslike 
finish. As shown In (b) r the planishing marks 
should, louth eO?h otlier. 



Fig. 6 - , P- If considerable metal is lo be re- 
moved, it may be cut off wilh tin snips. 
However, filing will generally true up the 
top edge. 

smooth surface that is easily polished 
(see Fig. 6-Bb) . Planishing also stiffens 
ihe metal. 

As a resulr of planishing mid raising, 
tin* top edges of bowls ntid other ar- 
ticles that Ivave been raised by hand arc 
usual! v uneven, 1 o indicate the un- 
evenness of die top edge of a raised 
bowl, a surface gage is used, '1 lie first 
step is to set the base of the bowl on a 
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smooth, flat surface. The bowl is then 
turned while the scriber point of the 
surface gage is adjusted to the lowest 
place on the top edge of the h owl. 
Hold the surface gage stationary and 
revolve the bowl or holt) the bowl and 
move the surface gage, scribing a line 
parallel to the surface that the bowl is 
resting on and around the top edge of 
the bowl (see Fig. 6-9), True up the 
top edge by working the uneven metal 
down to the line with a suitable tool. 

56 

Forming Rolls 

Forming rolls (see Fig, 6-10) are 
used to form sheet metal cylinders from 
fiat sheets and wire into circles. The 
forming roll is turned by a crank han- 
dle attached to the right-hand end of 
the machine. 

Using Forming Rolls to Form 
Sheet Metal. To form a piece of 
sheet metal into a cylinder, raise the top 
rofl of the forming rolls and place one 
edge of the metal a little past the center 
of the bottom roll. Lower the upper 
roll onto the metal and adjust the back 
roll so that the metal will touch this 
roll as- it is being rolled through the 
machine. Roll the metal through the 
machine several times (see Fig. 6-11) 
while raising the back roll. T his pro- 
cedure will gradually form the metal 
into a cylinder. 

Forming Wire with the Forming 
Rolls, The groove at one end of the 
robs of a forming roll are placed there 
for the forming of wire into circles or 
hoops (see Fig. 6-12). The same pro- 
cedure is used to form a wire circle as 
is used to form a sheet metal cylinder 
with the forming rolls. 

Stakes for Sheet Metal Work 

Sheet metal is shaped and formed 
over stakes (see Fig. 6-1 3 ). This form- 
ing is done by working or roiling die 
metal over the surface of a stake by 
hand or by using hand tools, 

Using a Stake to Form Square 
Sheet Metal Drakes by Hand, Quire 
often when you’re making something 



TOP ROLL 


BACK ROLL 


ADJUSTING KNO£ For back roll j 


bottom roll 


Fig. 6-12, Perfect circle! tan he formed 
wfth wire in the farming roffs, as shown fn 


this 1 1 i°- 

Fig, 6-1 1, Et is necessary for the hack rof3 to he kept parallel to the Sop and! bottom rolls, ^ 


out of sh cct metal, it i s necessary to 
make a sharp bend in the metal. To the 
sheet metal worker, this is known as 
braking the metal. To make these 
brakes by hand, bend the metal over a 
it ra ight edge of a bench or stake, To 
brake the metal, hold the location for 
the brake directly over the edge of a 
stake (see Fig- 6-14). With a mallet, 
or by hand, gradually bend the metal 
down; die sharp brake at the edge of 
the stake is the result of blows being 
struck with a mallet on both die top 
and side of the stake. 


Using a Stake to Form Sheet 
Metal Cylinders by Hand. Cylin- 
ders, sue It as stovepipes and waste- 
baskets, that are made from sheet metal 
cm be formed around a stake. The 
si alee should be round. To start form- 
ing the metal, hold one edge on the 
Stake as in Fig, 6- Ua t and start the 

bend with a mallet. Do the same with 
the opposite edge. Caution Make 

CERTAIN - THAT GOTH STARTING bCNO-S 
HAVE SEEN MADE LN T THE SAME DIREC- 
TION. To complete the cylinder, hold 


one of flic bent edges on the stake and 
with both hands bend the rest of the 
metal as far around the stake as possible 
(see Fig. 6-151)). If you find that this 
does not completely form die cylinder, 
you should place the bend on the op- 
posite edge of die metal on the stake 
and then bend the metal around the 
stake until a cylinder or pipe lias been 
formed, 

If the edges of the metal arc to be 
fastened together by a scam, complete 
the seam by riveting, grooving, or sol- 
dering. Finish forming the literal after 
the seam has been completed, 








Fig. 6-14, It is often possible to obtain □ 
sharper brake if the mefa] is struck glancing 
bfaws wilh the AldHot rather Shan blows, that 
ore directed straight at the metal. 


Ffg. 6d3. Stakes Used in Sheet Metal Work 
Negara Machine and Tool Works.) 


Fig. 6-15. El often helps in the form- 
ing of cylinders if ibe metaE is worked' 
with a sliding, rolling motion under ihe 
hands across the surface of the stake. 


Using a Slake Its Form Conical over rhe stake and grip the metal witlii 
Sheet Metal jobs by Hand. To both hands (sec Fig. 6 -] db). Bend the 
form sheet metal jobs shaped like a metal around the stake with a sliding, 
funnel, select a stake of the proper rolling motion of the hands and the 
shape. Hold one edge of the metal on metal. Kinks or break lines will be 
ihe .stake and with a mallet start the noticeable if the metal is bent too fast, 
bend (see Fig. 6- 1 6a), Do the same If the edges of the metal tire to be 
with the opposite edge of the metal, fastened together bv a seam, complete 
Caution: Make certain that both the seam by riveting grooving, or 
starting bends are made in the sam £ soldering. Finish forming after the 
direction. Now place one bent edge seam has been completed. 


6-T6. The blcwhorn slake li used ill 
formina of conical shapes from sheet 


metal 


** £02" i 



1 ( I'h j 
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Questions 

l r What ore some of the advantages In 
using forming bfa-cks when beating 
down metoE? 

2. In what way doci the starting block 
differ from the Farming biock? 

3 . What would determine your using a 
starting block in place of the forming 
block? 

4. What are the I WO pieces of equipment 
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used to scribe a lino oroimd ihe lop 
edge of a raised article? 

5, List a few of ihe uses for stekes, 

■6, Why should me Sal bo formed gradually 
over a sioke? 

7, What is planishing? 

8. Why Es is nol necessary to use carbon 
paper when transferring a design onto 
metaf for metaf tooling? 


<51 
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folding and Joining Sheet Mot a l 
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of the hem is carefully marked by 
drawing a line with a pencil where rhe 
fold will be made. A straightedge lr 




This chapter covers die follows# subjects: 

Nokhes, 61 • Edges Used on Shoot Meial r 61 * Seams Used in 

Sheet Metal Work, 70 * Soldering, 72 * RivOli --Kindi and Sizes, 

73 * Welding — On ^acetylene and ArC r HA 


It is often necessary to fas- 
ten metal sheets together when mak- 
ing something with sheet metal. The 
jfjinc is called a seam. When the edge 
of a piece of sheet metal is folded over 
to make it stronger, a hem is formed. 

Quite often when tlic edges are 
folded over to make a hem T there will 
be an overlapping of the metal that 
causes wrinkles or bulges. This is es- 
pecially true at corners. To overcome 
this, it is necessary to remove some of 
die metal. This process is known as 
notching The size, shape, and loca- 
tion of die notch depend on how and 
where the metal is folded. 

Notches 

A notch is a V-shapcd cut as shown 
in Fig. 7-1 a, a square cut (Fig, 7-lb) t 
or a slanted cut (Fig, 7-lc) made in 
the edge or at the corners of a piece 
of sheet metal. Notches must be cut 
to remove metal that would hinder the 
bending or the folding of the Elat 
sheers of metal. 


Edges Used on Sheet Metal 

The edge of a sheet metal object is 
not very strong or rigid, owing to tlic 
thinness of the metal. If greater 
strength is desired, reinforce the edges 
by folding the metal to provide addi- 
tional thickness or by fastening wire or 
metal to the edge. When a sheet metal 
edge is not folded, it is sharp, 1 his 
sharpness should be removed with a file 
or abrasive cloth. T he three most com- 
mon sheer metal edges are the single 
hem, the double hem, and the wired 
edge (sec Fig, 7-2 )♦ 

Hems Made by the Hand Meth- 
od. Singh and Doable Hems. As was 
previously stated, a hem is used to 
stiffen an edge and to make an edge 
that is not sharp. This lr accomplished 

62 

by folding the edge over once for a 
single hem (see Fig. 7-Jf) and twice 
for a double hem (sec Fig. 7-Je), 
Hems may be made by hand if your 
shop is not equipped with a bar folder. 

Using Hand Tools to Make a Single 
or Double New by Hand. The width 


(d) V Nolch, Unshaded area 
is cut out to make passible ihe 
banding af &heet meial as 
shown. 



bending of sheaf metal as show'll. 



in ._ m 


fe) Slant Natch, Unshaded 
area Is cuf out to make pos- 
sible the folding over of an 
edge. 



I 

# _ 

EDGC rgiPCP-gvER 


Fig. 7-1. 
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S INGLE HEM DQUBI.E HEM WIRED EDGE 


CS5- 

Utitig a Bar Voider to Fold or Hem 
m Edge. To fold or hem an edge, set 
rEw bar folder for die amount of metal 
to Etc folded. Insert the edge to be 
folded in the machine (see Fig, 7 -Ja), 
While holding the metal with one 


Fig. 7-2. Edg* 

6J 

damped on the metal, over the edge 
of a bench (see Fig. 7-3a) or in a 
vise (see Fig. 7-JSb). Use a wood 
or hard rubber mullet in order not to 
damage tEte sheet metal, (see big- 7“ 3c). 
After bending, smooth the bend with 
a block of wood (see Fig. 7-3el), After 
the edge has been smoothed, it can 
be removed from the damps. 1 urn 
die metal over on top of die bench. 
Fur a single hem, bend the metal over 
with a mallet (see Fig. 7 -if); for a 
double hern, repeat the process a sec- 


used on sheet melol, 

ond rime (see Fig. 7-3c). The second 
bend should be equal ro tfic width of 
the single hem. 

Herns Made with a Bar Folder, 
Bar Folder. A bar folder (see Fig. 
64 

7-4) is a machine used for the bending 
or folding of sheet metal to an angle 
or lock. In order for an accurate sharp 
bend to be made, che sheet metal must 
Etc held firmly in the machine making 
the bend; rise bar folder does this au- 
tomatically during the bending pr co- 


hand, raise the handle folding the metal 
(see Fig. 7- 5b), Remove the metal 
from the machine and then place it on 
the folding blade (see Fig. 7— 5c). 
Complete the hem by pressing down 
on it with the wing of the bar folder. 
3f a double hem is to be made, repeat 
the process. Folds other than those 
used for a hem are also made with the 
bar folder (see Fig, 7-5d). 

Wired Edges Made by the Hand 
Method, Ushg Viand Fools to H ire 
a Sheet Metal Edge. To wire a sheet 
metal edge, you must figure the amount 
of sheet metal necessary to tv rap 



■ Jr. . ..v.'.. 


FINISHED 

HEM 


&l; if should he lefl round, 


Do nol flolten the lop edge of the h-em with the 
ihc edotj odditionol sliffness- 
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around a given piece of wire. The 
amount of metal needed is two and 
one-half times the diameter of cite wire 
being used; To wire an edge, round 
off the edge of a 1 i Sock of wood or a 
bar of metal to the same radius as 
the wire being used. Place the block 
of wood or metal right on the edge of 
die bench and lay the metal on the 
block, ft is best to place a second block- 
on the bench close to the back edge of 
the metal so that the sheet of metal is 
held level. Extend the amount of metal 
that is to lie wrapped around the wire 
out over the edge of the rounded block. 
Clamp a piece of hard wood or angle 
iron to the block, with the edge even 
with the line that indicates the amount 
of metal allowed for wiring (see Fig. 
7-6a), Make certain that rhe metal has 
not shifted Bend the metal down a 
small amount by striking it with a 
mallet. Repeat a number of times, tak- 
ing small bends each time until the 
radius bend over the block lias been 

formed. Remove the metal from the 
clamps and turn it over on top of the 
bench. Cut the wire to the length nee 
cssary for the job being made and 
straighten tEie wire. Then bend it to 
the shape of the object being made. 
Make certain that the ends of the wire 
do not meet at a corner or directly 
over a seam (see Fig. 7-rib), Place the 
wire in the radius bend. Hold the wire 
there with a pair of pliers (see Fig. 
7-6c) and use a mallet to wrap the 
me cat as far as possible around the 
wire. Complete wrapping the metal 


folders, 

around the wire with the pecn end of 
a setting hammer (see Fig. 7— rid). 

Wired Edges Made with the Bat 
Folder. L'j/?;g a Bar Folder to told 
a Sheet Metal Edge for Wiring. The 
wing of the bar folder must be lowered 
in order to fold an edge for wiring. 
To do tli is, place a short piece of wire 
that is the same we as the wire to he 


used on the wing of the bar folder. 
Now loosen rite lock screw (see Fig. 
7-4), making possible the lowering of 
the wing with the wing adjusting lever. 
Lower the wing until the top of the 
piece of wire is even with the bottom 
edge of the folding blade (sec big. 
7 -7). Now tighten the lock screw. 
Adjust the depth gage to one -third the 



ADJUSTIN'? PChi'DiJS 


FOLWNG SLADE 


WING ADJUSTING LEVEE 
ON !V.C< OF WING 




Fig. 7-4. Bor Folder. (Coufttsy Pec k, Stow and WUcok Co.) 





(c) Holding wire in radEes bend wilh pliers while (d) Using peen end of a selling 

forming the melnl around the wire with a mctElet, hammef fa complete llie wirii y of 

an edge. 


Fig. 7—6, The plate where the two ends of the wire mee! is the weakest spot on a nvireo 
edge. For this reason ihe ends of tho wire are never local ed at a corner or av-or a SOOm. 

6l 


amount of [he metal allowed for snip- 
ping around the wire. This metal al- 
lowance k two and one -ha if times the 
diameter of the wire being used. Nos 
insert :i small practice piece of metal 
in the bar folder and fold the metal 
over. To make sure the right amount 
of in c till bus been folded* wrap die 
practice piece around a piece of wire 
that Is? die same size as the wire rn be 
used. This can be done bp the hand 


method (see Fig. 7-fS) or by combina- 
tion rotary machine (see Fig, 7-8), 1 
rite setting of the bar folder is not right, 
set the gage agm it and practice once 
more. When the setting is correct, the 
edge to be wired can lie folded. Re- 
member that either straight edges or 
edges of cylindrical pieces may he 
wired by hand or by machine. 

Edges Made with the Combina- 
tion Rotary Machine, Combination 


Fig, 7-3- Wiring machine-* may be used Ip 
wire strargbl edges OS well as -circular edge*. 
68 

to the correct width of the edge being 
turned. This distance should be meas- 
ured from the gngc to the center ot the 
lower roll (see Fig. 7-1 On). Then hold 
the edge of the metal to be turned 
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Rotary Machhte far 7irr?™g, Wiring, 
tmd Burring, A combination rotary 
bench machine (see Fig. 7-9) wilt do 
burring, turning, and wiring on edges 
of sheet metal. Each of the different 
edges is made by changing parts known 
as rolls. Different sets of rolls are used 


(o) Metal clamped in place and 
being farmed aver a radius block 
wilh a mallet. 


I* TO i I/?" FROM CORNER — | 


(b) Wire farmed to shape of ihe 
edge to be wired. 


for burring, for turning, and for wir- 
ing. 

U sh}g <i Cotohwadon Rotary ,-lfiT- 
cbiue to Turn a Sheet Metal Edge. 
First, make certain that the turning 
rolls arc on the machine (see Fig, 7- 
9b). Then, set the gage on the machine 


-WIRg EDGE 


Fig. 7-7. Hold the melal securely in the bar 
folder until the wing has been railed to grip 
ibe meral. 
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(b) Turn I tig rolls and a turned edge 
<C J Wiring rdll& and a 'Vired edg&. 
(d) Burring rolli and o burred edge. 


(o) Combin n fSan rotary machine 


Fig.. 7—9. Combinaliorii rotary modline for turning., wiring, and burring the edgOJ of sheet 
metal, (Courtesy Pedfj Sicr-v and Wiknx Co.) 


against the gage. Lower the upper roll 
onto i he metal by turning the crank- 
screw, making a slight depression. 
With the left hand, hold the metal 
against the gage while taming the 
crank handle until the metal It as made 
one complete revolution- Lower the 


from the gage to the inner edge of the 
upper roll. After doing this, lower the 
upper rolE onto the metal by turning 
{lie crankscrcWi Do not apply too 
much pressure, for it is possible to cut 
the metal with tEie upper roll. Steady 
the hand on the machine anti turn the 


crank handle. As the handle is turned, 
the disc will revolve between the 
thumb and fingers of the hand. Ir is 
a good practice to protect the hand 
from the sharp edge of the metal with 
a guard consisting of a V-shaped piece 
■of metal. Continue turning the crank 



is anv doubt in your mind about r.\c 
appearance of these rolls, study Fig. 

7 -9b. Now, set the gage on the machine 

to the width of the burr by measuring Fig. 7-10- The jetting of ihe gage 
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handle while at the same time raising: 
die metal until the burr is formed. 

Using a Qombmatlon Rotary Ma- 
chine to Wire a Sheet Metal Edge, The 
edge must either be turned (see Fig. 
7-10) or folded (see Tig. 7-7) for die 
size of the wire being used. After the 
edge has been prepared, place die wire, 
winch has already been formed to the 
correct shape, ill the turned or folded 
edge. Close the metal slightly around 
the wire nidi die pliers or a mallet (see 
Fig. 7-6e), After doing this, set the 
gage of tine wiring machine by means 
of the adjusting screw until the upper 
roil just clears die outer edge of the 
wire. Hold the work against the gage 
and lower the upper roll onto the 
metal (see Fig, 7-8)., Holding the metal 
in a horizontal position, turn the crank 
handle after each revolution of the 
sue tat, gradually lowering the upper 
roll. Continue this procedure until the 
metal is tightly wrapped around the 
wire. On the final revolution, tilt the 
object upward ro about a .? 0-degree 
angle. This tends to push the edge of 
the mefa! under the wire. 

10 
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fig. 7-11, Seems Vied in sheet metal work. 

Seams Used, in Sheet Metal Work 

A seam is a lap or fold made on the 
edge of a piece of metal for the fasten- 
ing of two pieces of sheet metal to- 
gether. Seams may be made bv (I) 
lapping one edge of die metal over an- 
other and fastening the lapped edges 
together by soldering or riveting; (2) 
folding the edge and hooking the 
folded edges together; or (3) locking 
the folded edges together with a hand 


3628 

groover. After studying Fig. 7-1 1, you 
will better understand the different 
seams. 

Lap Sea ms. I. .a p scai us a re m ad t by 
placing one edge of the metal on top 
of the other. The amount of metal 

allowed for a lap seam is equal to the 
width of the lap. This amount is added 
to otic of the two edges that are to be 
lapped to make a scam. In studying 
Fig, 7--12, you will notice that there 
are two types of lap seams, the plain 
hip and the corner lap seam. Either 
one of these seams must be fastened 
or held together by soldering or rivet- 
ing. The bp seam is frequently used on 
small articles. The corner lap seam is 
the same as the lap seam except that ic 
is made at the corner of any box -like 
project. 

Grooved Seams* Hand Groover. 
The hand groover (see Fig. 7-13) is 
used for flattening and offsetting folded 
edges and to make a grooved or, as ic 
is often referred to, a Lock seam. 'I he 


$hee-! meial work, 

width of the seam is determined by 
the width of the fold and the width 
of the groove in the hand groover. 

Making a Grooved Seem. To make 
a grooved or lock seam, first lay our 
along the two edges that arc to be 
fastened together the amount of metal 
necessary to make the seam, I he 
amount to be allowed for a grooved 
seam is three times the width of the 
seam. One -ha If of this amount is added 
to each side of the metal, To fold the 
two edges, follow the same procedure 
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as for making a single hem (see Fig, 
7 3). M hen folding the metal, take 
care that one edge is folded toward one 
side of the metal and the ocher edge 

7 1 



Fig. 7-13. Hand Groover. 



(bj Smoothing the scam. 




Fig. 7“1 4. Grooving a S-eam. 


(a} Locking ihe sadin with a hand groover. 



Fig. 7~12, The lop seam is the ■SPE.ieit to 
moke OPid lhe simplest of the seams usee! in 
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is folded toward the opposite side, 
Then, hook the folded edges together. 
Hold the hooked edges oei top of a 
stake or some other solid metal surface 
and flatten the seam with a mallet. 
Then, at one end of the scam place the 
groove of the hand groover over the 
folded edges as shown in Fig. 7 - [4a 
and strike the hand groover with a 
hammer, Repeat tins same procedure 
at the other end of the seam. Now, 
groove the entire scam before flatten- 
ing the scam with a mallet (or hand 
groover as in Fig. 7- 1 4b). Grooved 
scams may he made outside (see lug. 
7— He) or inside (see Fig. 7— I4d), 
Single Seam, The single seam, like 
the lap and the grooved sea in, is used 
to fasten sheet metal together. 1 how- 
ever, its use is in the joining of bot- 
toms onto square, rectangular* or cylin- 
drical objects (see Fig. 7-Ha), as well 
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as in the construction of tops and lids 
(see Fig, 7 -15b). 

To make a single seam, first make a 
flange or projecting edge on one edge 
of the body. On straight edges the 
flange may be made on the bar folder 
or by hand, whereas on cylindrical ob- 
jects the flange is turned on a burring 
machine. After flanging the body, lay 
out the bottom. Remember that the 
bottom is as wide as the distance from 
rile outside edge of the flange on one 
side of the body to the outside edge 
of the flange on the opposite side, plus 
twice the width of the flanges. Now, 
flange the bottom. After doing this, 
you are ready to set the body down 

into the flanged bottom. To finish tine 
single scam, carefully bend tEic flange 
on the bottom oyer the flange on the 
body. 

Double Seam. The double seam 



S 

SINGLE SEAM 



TIME TO MAKE A 
DOUBLE SEAM 




USED ON ROUND 
BOTTOMS 


USED ON SQUARE 
CORNERS 



USED ON SQUARE BOTTOMS 


Fig. 7 - 16 . The double seam adds strength and rigidity when used in sh«t 
m-etol construction. 
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(.see Fig. 7-1 da) is a single seam that has 
been bent up against the side of the 
metal, it is a very strong scam chat 
can be used on square corners (see big. 
7-] 6b) as well as around bottoms. To 
make a double scam, first make a single 
seam and then fold this seam up against 
the body as shown in Fig. 7- 1 6c. 

Soldering 


Soldering is the joining or holding 
Together of pieces of metal with a soft 
metal alloy. Heat in some form and a 



Fig. 7-4 7. Fusion Solder. (Courtesy Fusion 
fn-gJnee.nrrg ,} 


11 ux must be used to solder. Solder* a 
mixture of tm and lead, is Soft and 
easily melted* and docs not rust, When 
melted, it adheres readily to such metals 
as tin plate, copper, brass, and zinc. 
Solder is usually purchased in bar or 
wire form. 

Fusion Solder. Fusion solder alloys 
arc combinations of metal alloys, flux, 
and cleaning and tinning agents En 
paste form (see Fig, 7-;?), To solder, 
apply the paste to the metal parts and 
apply heat with a torch; as the paste 
melts, it cleans, fluxes, and solders all 
in one operation. 

Solder mg FI ux. Flux must be used 
on surfaces to he soldered. When sol- 
der is applied to metal, the surface must 
always be clean. Paint, rust, or dirt 
must be se raped off, A knife, file, or 
any scraping tool can be used. In addi- 
tion, flux is spread over the surface. 
This further cleans the surface arid 
breaks down the oxide that forms oti 
the metal as it becomes hot. Different 
fluxes have been prepared for various 
metals. They can be purchased ready 
for use. Some fluxes are made for sol- 
dering several metals, whereas others 
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sire nude for only one- Sal ammoniac is 
generally used for tinning soldering 
coppers , Resin is effective on some 
metals that are scraped clean and 
bright. “Killed” acid (nude by dis- 
solving zinc in muriatic acid until it 
stops boiling)* ts good for zinc or 
galvanized iron. The druggist can pre- 
pare a pewter flux by mixing 10 drops 
of hydrochloric acid to an ounce of 
glycerine. Prepared paste fluxes usu- 
ally work well on brass, copper, gal- 
vanized iron* and 1C tin. 

Heat For Soldering Coppers* 
'['here are two k intis of so! dering 
coppers in general use. One is heated 
by a gas flame and the other by elec- 
tricity. The electrical soldering copper 
operates on the same principal as an 
electric flat iron. 

Soldering Coppers. ! he point of 
the soldering copper is used to melt 
solder and draw it to tire desired place, 
it is usually made of copper, be ca Lise 
this metal is easily heated, and gives off 
heat readily. Soldering coppers are 
more commonly called soldering irons 
(see Fig. 7-18). 
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be difficult. A soldering copper cov- 
ered with dirt or oxide will not give 
off so much heat ns a tinned soldering 
copper. 

To tin rhe point of a soldering cop- 
per* heat ir to the proper temperature. 
This may he done in a furnace or in a 
stove, with a blow torch, or with any- 
thing that will provide sufficient heat. 
When the copper is sufficiently hot, 
the solder will melt and flow tike a 
liquid. If the point is permitted to be- 
come red hot, it will not hold sc >lder 
until it cools to the proper temperature. 

If the point is covered with dirt or 
scale, it should be cleaned with a file. 
Cold soldering coppers are hard to jfile- 
thercfore, they should always be 
heated before filing (sec Fig. 7-1 9a). 
The point of the copper often becomes 
too blunt from filing, making soldering 
in comers difficult. When this hap- 
pens* the copper should be heated and 
the point reshaped with a hammer. 
Since solder will nor stick to a dirty 
copper, if it is smudged with soot from 
heating, if must be cleaned. This is 
usually done by rubbing it on a block 
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of sal ammoniac, dipping the point into 
a solution of sal ammoniac and water- 
or, as a last resort, wiping it with a 
piece of cloth. 

Now, wirh a clean hot soldering 
copper, you arc ready to place a piece 
uf .soft soklej on a block of sal am 
moniac and rub the hot soldering cop- 
per on this block and in contact with 
the solder (see Fig. 7-1 9b). As soon 
as the point of the copper is clean, the 
solder will stick to it* making it look 
as bright and shiny as a new' dime. If 
a liquid flux is used to dean the copper, 
the point should be quickly dipped in 
die solution before the solder is applied 
to ic, 

15 

Applying Solder with a Soldering 
Cupper. To use a soldering copper 
to solder, ir must be hot and well tinned 
and the metal to be soldered must be 
clean and must fit tightly together. 
Spread a small n mount of soldering 
paste or flux on the joint (see Fig. 7- 
20a). I d old the hot. tinned, and dean 
soldering copper on the place to be 
soldered. When the metal becomes 



(a) Electric soldering if on. (Covrteiy Amer- 
ican Electric Heater Cti.J 



(b) Soldering coppers. 


Fig, ?-l A, Soldering Coppers, 
j'-f 

Tinning the Soldering Copper* 

To use a soldering copper success- 
fully* it is necessary that Hie point be 
tinned. This means that about three- 
quarters of an inch of the point is 
plated with a layer of solder ben 
the point is properly tinned, it will 
draw the melted solder along a seam 
as a magnet draws iron. If the copper 
is not properly tinned, soldering will 



Fig. 7— T9. For ease of s-oTderi^g,, ihe solder- 
ing copper should o I ways be ^elT shaped 
and tinned: 







(c) Soldering the seam. (d) Taekrng □ Seam before Jold-ering. 

Fig. 7-20. Ir> soldering, ihe soldering copper should dwnys be kepi hof enough io cause 
Hie soMei So flow like a liquid. 

16 
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{b} Applying solder lo o cleaned ond 
linrved Jofdeiing copper. 


Fig. 7-22, Blowpipe. 
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(□} Applying flux lo Sl>e letmi. 


Fig, 7-21. The sweat soldering method is generally used when It is important that solder 
should not show on the outside of the joint, 
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hot, apply die solder, which will How 
onto ami between the metal parts being 
joined together, Anodier method is to 
pith up a little solder on tins point of 
the copper before applying it to tine 
metal (see Fig. 7-2 Ob). Slowly move 
the soldering copper along (lie joint, 
applying solder as needed (sec Fig, 

7-20c). Hold the work together until 
the solder turns a dull color. Often 
seams arc tacked together with solder 
before the actual soldering (see Fig. 
7-2 ttd). Note: Soldering cannot be 
done with a cool, dirty soldering cop- 
per, Before you attempt to solder and 
immediately after you have removed 
die soldering copper from the furnace, 
wipe the tinned tip clean or dip it in a 
cleaning solution of sal ammoniac and 
water. The tip should he bright and 
shiny before it is applied to the metal. 

Sweat Soldering, For sweat solder- 
ing. coat with solder or tin one side of 
each of die two pieces to he joined to- 
gether (see Fig. 7—2 la). Place the two 
tinned surfaces together. Heat the 
scant with a hot soldering copper. The 
two pieces must he lie Id together while 
the heat is being applied (see Fig. 7- 
21b), When the solder between the 
two pieces is melted, remove die heat 
or draw it along the scam. Pressure 
should be held on the metal parts until 
the molten solder hardens. 

i t 

Blowpipe. Blowpipes (see Fig. 
7-22) provide another way to melt 
solder by using an open flame to heat 
the metal being soldered to the melt- 
ing point of solder, A blowpipe is used 
in metal craft and jewelry work. The 
flattie Is usually produced by a mixture 
of gas a tid cc tan pressed air. 

Using a Blowpipe for Soldrring, 
When you solder with a blowpipe, the 
metal to he soldered must he clean and 
the parts should fit tightly together. 
Spread a small amount of soldering 
paste or Hus on joint. Apply the flame 
From the blowpipe on the location to 
be soldered (sec Fig. 7-23), When the 
m ci a I becomes hot, apply the solder. 

Using Wire to Hold pieces of 
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fgl nii'irp'!: n vnS 


Fig. 7 - 25 . Rivers.. 

head rivet includes the head and the 
shank. 

Whcn riveting two or inure pieces 
of metal* the correct length of river 


Fig. 7-33. When a blowpipe is used, ihe metol ilself dCtvaEly becomes flits soldering cop- ysed. To determine the proper 

p&r. For this reason it is difficult lo hold- Set It on an asbestos pad or hold 3t logoitier wtih ci ] ej -| ^rtK of jl flat or round head river* 


weight, or wire. 

Metal Together for Soldering, 
Sonic tin its pieces of men I can be sol- 
dered together more easily if they are 
held together with wire. This is espe- 
cially croc in craft work. After wir- 
ing, it is often possible to hold the en- 
tire article over a Bunsen burner for 
heating the metal (sec Fig. 7-24), 
Hold it there until the metal is hoc 


Fig. 7 - 74 . Sof: iron binding 
wire, gaga 18 and 74, con be 

used to hold prec-es of metal 
together whsSe they ore being 

sold^red- 



enough to melt solder, and then appL 
solder to the joint. 

Soldering Aluminum* The soft 
aluminums, such is 2S0 and 3 SO, can be 
easily joined together by soldering 
with A TOO al uni in uni alloy fusion sol- 
der, The two edges to be joined to- 
gether arc first thoroughly cleaned 
with steel wool and then given a like ral 
coating of solder. The two edges are 
then placed together and wired or held 
in place with weights, Heat is then 
applied outside the joint with a blow- 
7 8 

pipe or a welding torch. The flame 
must be moved about continually to 
prevent melting the metal and to assure 
uniform heating. Soon the solder will 
start to boil or bubble. W atcb closely* 
for as soon as white smoke appears* 
you must direct the flame onto die 
joint. At this moment the solder will 
flow into i he joint. After the metal 


has cooled, dean the joint with water 
and a brush or steel wool, 

Rfvels— Kind and Sizes 

Rivets are used to fasten two or 
more pieces of metal together. They 
are made of soft metal such as soft 
iron, brass, copper, and aluminum, 
that can lie flat tec Ltd and headed by 
the force of hammer blows. 1 lie more 
common shapes of rivet heads are the 
countersunk, flat, and round head (see 
Fig. 7— 25a). The size of a rivet is des- 
ignated by the length and diameter of 
the rivet shank, which is the cylindrical 
part under tlic head. The lengths given 
for flat and round head rivets do lot 
include the head. Measure only the 
length of the shank under the head to 
determine the length of such rivets. 
The length given for the countersunk 


measure the thickness of the metal to 
be riveted and add TO this one and one- 
half times the diameter of the rivet. 
For countersunk rivets, measure the 
thickness of die metal and add to this 
about three -fourths of the diameter of 
i he rivet, T j Fillers’ rivet sezcs are bv 

19 

weight per L000 rivets (see Fig. 7- 
25b). The size of these rivets can 
range from 6 ounces for 1,000 rivets 
up m ]X pou tuts for l + 000 rivets. 

Solid and Ilollow Punches. Holes 
are seldom drilled in sheet metal; they 
are usually punched through, Small 
holes arc punched wirli n solid punch. 
Larger lioles up to three inches in di- 
ameter are punched with a hollow 
punch (see Fig. 7- 20). 

Ushig a Solid or [follow PuJiob for 
Ptriichi'ftjr Holes hi Sheet MetdL To 
punch a hole with a solid punch, you 
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7-28a). Hold the head of the rivet on 
a solid metal surface, such as a pound- 


(□] Solid punch . 


fig, 7-26. Solid and Hollow Punches. 
fCourfesy Gncrnnofr 7uo/ Co. or?d 
Mrogaro Machine & 7oo/ Warta J 



ing block or an anvil. Place the hole 
that is in the face of die rivet set over 
^ the rivet shank. With a hammer strike 
[lie head of the rivet set a sharp, hard 
blow, pressing the metal around the 
rivet (see Fig, "-2 8b), and then strike 
the rivet a few sharp, hard blows w sth 
(b) Hoi fa w punch, a hammer, This sets the rivet and 
starts to form a head on it. To head 



[he rivet, bold the spherical depression 
flint is in tJic face of the rivet see on die 
flattened river. I lit Hie head of die 
rivet set a few blows with the hammer, 
forming a nice round head on the rivet 


punch through the metal and into the 
lead or wood block. It is possible to 
punch holes through more than one 
thickness of sheet metal at a time, 
Holes over three-eighths of an inch 


must first select the proper si/c punch. 
The hole that this punch makes must 
lit the rivet selected to fasten Hie 
pieces of sheet metal together. Lay our 
the location for the rivet hole. Place 
this location on top of a block of lead 
or on the end grain of a piece of hard 
wood. Set the solid punch oil the loca- 
tion for the punched hole and strike 
the end of the solid punch with a ham- 
mer (sec Fig, 7-27a), driving die 


ing— Oxyacetylene and Arc 

Learning to wdd is not difficult. 
With practice and experience, almost 
anyone can become a good welder. In 
simple terms, welding means placing 
two pieces of metal together and lieat- 
[ngjthc place where they join until the 
heading the rivet CL lg t s become molten and How to- 
gether to become one piece. This joint 
is caked a fc/nu. 

An .oxygen and., acetylene ..welding 
on dit a s shown in Fig. 7-29 coiis_ists_of 
an oxygen regulator and an acetylene 
regulator, Thc. dmy_.pf the regula- 
tors is to control the flow of gases from 
the tanks through the hose and out the 
end of the welding torch tip. 

In use, the oxygen regulator is ad- 
justed to read from 4 to .8 pounds. of 
pressure and the acetylene to from -1 
to_ 6 pounds. i With the regulators 
adjusted, open^ the torch acetylene 
valve and light the acetylene at the 
tip with a spark lighter, (Always wear 
welding goggles when welding. Be sure 
to cover your eyes with the goggles 
before lighting the torch.) 


THE RIVET IN PLACE 


USING RIVET SF.T 
TO PRESS METAL 
around RIVET 


fig, 7 - 28 . (a) The rivet jn place; [b) using 
a rivet sb! la presj the metal ground the 
rivet; (c) heading the river. Si vets should 
not be located loo dose 1o the edge of ihe 
melal. They should be csl leosf (wo trines ihe 
diameler of the rivet's away from ihe edge. 

(From House hold Modi a riles by fitsde/J & 

Gardner^ copyright 1945, D. Van No si rand 
Company r !na.) 

in diameter are usually made with a 
hollow punch. The hollow punch is 
operated the same as a solid punch 
(see Fig. 7-2 7h). 

Rivet Set. 1 lie rivet set, us used by 
the sheer metal worker (sec Fig. 7-28). 
performs two different duties. One is 
the pressing of the metal around the 
rivet, and the other is the forming of 
a round head on the rivet, which is 
called heading the rivet. As soon as the torch is lighted, 

Using Rivets to Fasten Together slowly open the oxygen valve, mixing 
Two or More Pieces of Sheet MetaL die oxygen and acetylene together and 
To rivet metal together, insert the producing a flame of three distinct 
rivet into the liolc that has been colors of burning gases. These colors 
punched in the sheet metal (see Fig. are in an outer flame, an intermediate 




Fig. 1-21 , Holes in iigKl-gage IW 
made wilh □ punch, Afterword* H is 
sary lo flatten the bulge? or bend 
farmed around the edge of (he hole 
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Fig. 7 - 29 . 

coneof flame, and an inner bright cone 
of flame, As. ^JOU_tuciij)n_inore_.axy- 
gen, the intermediate cone becomes 
shorter until it finally disappears. Tliis 
lc a ve s only the outer. fl a me and a very 
JisE hi ci in ner cong , A Vhen the flameJ s 
adiustad s o -t his -a ppea ratice^i burn - 

ing with equal parts of acetylene and 
o x y gqn , and... ..is pr od udn g ._ wji.at_ Js 
known, as .a .neutraLflauic.. I’ll is is the 
flame that is used for almost alt weld- 
ing jobs. With the torch adjusted to 
the neutral flame, you arc Feady to 
start welding. 

Welding a Seam. When first at- 
tempting to weld, the beginner should 
SI 

get the feel of the torch and be able 
to recognize the neutral flame. After 
this, the edges of the metal that are 
going to be welded together should 
be cleaned with a wire brush or with 
emery doth . "Again, dir ty or rusty 
metals arc difficult to join, Now place 


An o^yocetylene welding o Ul frl assembled 

the parts on a brick or a metal surface 
with the two edges butted together. 
Holding the torch loosely and th e tip 
at a n ang le to t he met al, lower the cen- 
ter cone j>f_the_ flame to within tnie r 
sixteenth of an iiichjaLthe parts -and 
at a point farthest away from yjp-lL 


Fig.. 7-30- A welded joinl o' ihe type shewn 
above b widely used In ornamental iron 
work. 


>r weidrng. 

At this point, heat the two edges until 
tli ev begin to melt together and form 
a small puddle of molten metal (sec 
Fig, 7-30). Move the flame slowly to- 
ward you wTih a rotating or zigzag 
motion along the two edges of the 
metal, _ You can weld only as fast as 
the metal melts. Continue this motion 
until you almost reach the edge closest 


Fig. 7-31. The addition af rne-faE from a 
filler rad, as shown here, make* possible a 
stronger joint. 
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io you, Just before reaching this edge,, 
lift the flame a little to prevent burn- 
ing through the metal at the edge. 

Welding a .Seam Using a Filler 
Rod, A filler rod is used in welding to 
add metal to the weld to produce what 
is called a head. I has additional metal 
adds strength to the weld. About the 
only difference in welding when using 
a filler rod is that you are actually add- 
ing metal to the weld. 1 Fie weld is 
started by creating a puddle of molten 
metal. The tip end of the filler rod 
is then lowered into the molten puddle 
(see Fig- 7 — 3 ] )| The rod is melted 
with the flame of the torch tip as well 
as with the heat of the molten metal 
in the puddle. Add enough filler rod 
until a raised head of metal appears 
and then raise the rod out of the pud- 
dle, Continue adding the metal to the 
puddle and raising the rod out of ir as 
you move the torch along the edges 
of the metals that you are welding to- 
gether. Continue rhis for the full 
length of the weld being made. Again, 

P 

just before reaching the edge of the 
plate nearest you, raise the dame of the 
tore Ft a little higher to avoid burning 
a hole in the metal rig Fit at the edge 
of the plate. 
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{b) DC weldtr. 


Fig. 7-33. Arc welding is used an heavy 
jnetaL 

joint, ii made properly, is generally 
stronger than the metal itself. 
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{a) AC welder. 


rod (see Fig. 7-32). As the welding 

rod is brought close to the metals to be 

welded, an arc of electricity jumps 

from the welding rod to the metals. 
The flash from the arc is very bright. 
For this reason a shield with dark col- 
ored glass in it is always used to cover 
the eyes and face before striking the 
arc. The heat of this arc melts tEte metal 
and the welding rod at the same time. 
1 he metal from the welding rod drops 
into the molten puddle of metal and 
joins the two pieces together. This 


pc ^c 

weldeh 


_ 5 Pd-UwD 

CA. 3 LE 


■ ■ !s Gnome 

CABLE 
GLAMFED 
TO WGHX 

-WELLS 


ELECTRODE HOLDER 


ELECT ROOE 


Arc Welding. Arc weldin g is a 
ii ict I t od of welding that uses an electric 
arc rti produce the heat for melting 
the metal Thcre_are two general t ypes 
i:ff_arc...we] d crs. One su pplies an. aher 7 
noting current for welding and is com- 
monly known as an AC welder. I he 
AC welder (sec Fig. 7-3 2a) is a trans- 
former welder, which means that the 
transformer is connected to either a 
! I O-volt circuit or to a 2 20- volt cir- 
cuit, depending on the size of the 
welder. This device increases the cur- 


kuo wli as a DC welder (sec Fig. 7- 
32b), Th is . madii nc J isuall y contains 
a generator, which manufactures the 


Fig. 7-32. Arc Walders, (Courtesy LirrcoFrl 
E/ectrl'c C-oJ 

current needed for welding. T his gen- 
erator is usually turned or driven hy an 
electric motor or a gasoline engine, 

S4 

When a DC or AC arc welding 
machine is used, the metal being 
welded must become a part of the elec- 
trical circuit from the machine. I his 
is usually accomplished hy having two 
lie aw rubber covered e aides attached 
tfte machine terminals. On c cable 
the ground -.cable and is 
to he welded, 
the electrode 
cable. To it is attached an electrode 
holder, into which is placed a welding 


Questions 

1. Nome The three kinds of edges used 
on sheet metal and do scribe BO eh, 

2. How do we fig ur£ Hhe amount of melal 
to be allowed for □ wired edge? 

3. The combination rotary machine can be 
used far what three sheet metal opera- 
tion?? 

A. What is a seam and why Is it used? 

5. Explain Flow ta figure I h G <J I laws nee of 
metaF necessary for Cr grooved seam. 

6. What is d rialeh CTld why must it be 
used in sh eel meial work? 

7. What iwg melhodi may bo used lo wire 
an edge? 

a. Solder is composed of what two kinds 
of melal? 

V, What is the purpose of Aux? 

10, Why are soldering copper? made of 
copper? 


rent so that it provides enough heat 
ro melt the metal being welded; l he 
other type of welding unit supplies »s known as 
direct current for welding and its fastened ro rhe metal 

The otfier cable is called 
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1 1. Why is it necessary lo U5£ sol ommcrlioc 
when tanning O soldering copper? Can 
another material be used to tin a Job 
daring copper? 

12 . Why is it necessary to have the metal 
being soldered clean and to hove each 
piece foci thing she other? 

C H A P 


3636 

13 , Name the different kinds of rivets. 

1 4. Give the reason for cleaning the metal 
at the edge where it is to be welded. 
15. What type of flame should be used to 
do almost all types of welding? 
lb. Why is a filter rod added l* a weld? 

0 

T l: R 5 
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Decorating, Polishing, and 

Wishing 

This, chapter covers fh-e following subjects; 

Abrasives lor Polishing, Bd * PoEi thing Mo to I Surfaces by Machine, Eli 
* Preserving the Finish, £0 * Pick ling, PI ■ Enameling OH topper, 92 * 
Etching, 93 * Hammer Marking, 9b * Chasing Tods, 97 * Moiling Tools. 
9? * Fluting Toots, 100 * Dapping Punch ond Dapping Die. 103 * Metal 
Finishing, 103 

— 


Metal surfaces can be made 
very beautiful by proper finishing and 
tooling. Most metals have a natural 
color and texture that can lie brought 
out by polishing. Additional attrac- 
tive effects can be secured with chem- 
icals that change the color of the 
metal- Many attractive designs can be 
achieved by the use of tools chat mark 
the Surface- 

Abrasives for Polishing 

Abrasive Cloths. Abrasive cloths 
do to metal what sandpaper does to 
wood. One such abrasive doth is 
emery cloth, It is made by glueing a 
material called emery onto a cloth 
backing, Emery is a natural abrasive. 
Another abrasive used like emery is 
man-made and is called alum bum ox- 
ide, Aluminum oxide is better than 
emery for it is harder and therefore 
retains its sharp cutting edges longer. 
It is also made in much finer grades 
than emery cloth. These fine grains, 
such as those used on number 320 


aluminum oxide cloth, are especially 
adaptable for polishing nonferrous 
metals by Hand. The different grades 
of abrasive fineness arc designated by 
numbers. There are nine different 
grades of emery cloth. Number 3/0 is 
the finest and number 3 is the coarsest. 


of aluminum oxide cloth, A number 4 
cloth will be quite coarse. Here, too, 
as the number becomes large r T such 
as 50 and 500, the gram becomes finer. 

98 


Fig. 8-T, Polishing Lathe. (CouriEiy Frederic 
B, SfevenJ, krc.j’ 

regular and hammer-marked surfaces. 
However, it will not remove deep 
scratches. These should be removed 
with fine enter v or aluminum oxide 


into a firm ball. Then rub with a 
straight back waul and forward motion 
until die desired finish is obtained. 

Polishing Metal Surfaces 


Steel Wool, Steel wool is satis- 
factory for polishing and cleaning of 
metal by hand. It is made in several 
grades of fineness, lids is indicated 
by the fineness of the steel shreds 
from which the steel wool is made. 
These grades arc designated by num- 
bers. The finest if? number GOOD* and 
number 3 is the coarsest, with 6 grades 
in between. Numbers 000 and 00 are 
the grades most commonly used for 
[he polishing of nonferrous metals. 
Steel wool is especially useful on ir- 


by Machine 

The smooth, lustrous, and highly 
glossy finish on a metal surface can 
be produced much more easily by a 
machine, Buffing wheels Can be 
mounted on n drill press, a lathe, or a 
bench grimier, For safety and health, 
buffing wheels should be used on a 
polishing lathe equipped with a dust 
collector. The lint from the huffing 
wheel and the polishing compound 
is harmful if breached into the lungs, 


There are many more different grades cloth. To polish a surface with steel 

wool, it is proper to form the wool 







Fig. ■& 4. Wheel Ruke. (a) For 
roking loose buffing wheels, 
(b) For rakifig sewed butting 
(e) Concentric sewed buffing wheel r widely f e j Handle for rokes, 

used ill jewelry work, f Courtesy Frederic &. (Courmy The Mon-eferseheid 
Sfeveni, JneJ Co.) 
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(b) Loose or sewed-once buffing wheef, used 
for final' finishing or coloring {FngJl polish) 
of llie rttcfloL (Coa/fesy Divine 8/05. Co.) 


(d) Gobler buffs. used far buff kg inside of 
bowls. 

Fig. S-3. Buffing Wheels. 

88 

Polishing Lathes. The polishing 
industry uses many large and elaborate 
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polishing lathes. However, for school 
use, an ordinary grind er or electric 
motor with proper hearings and suffi- 
cient power can be substituted for a 
regular polishing lathe (see Fig. 8-i). 

Polishing and Bulling Spindles, 

Polishing and buffing spindles are at- 
tachments for electric motors (sec Fig. 
8-2). They enable you to convert an 
ordinary electric motor into a polish- 
ing lathe. 

Bulling Wheels. Most huffing 
wheels are made from layers of circu- 
larly cut muslin. Enough single layers 
are placed one on top of the other to 
build up a thickness of from about 
one-fourth to three- eighths of an inch. 
Some different types and shapes of 
muslin buffing wheels are shown in 
Fig. 8-3. However, buffing wheels 
may also be made from cotton flannel, 
woolen cloth, chamois, canvas, sheep- 
skin* felt, and different kinds of iearher. 

Buffing and Polishing Composi- 
tions Buffing and polishing composi- 
tions are gritty substances (mild abra- 
sives) in cake form. They usually con- 
sist of a mixture of a bonding agent 
such as talltnv or oil, chemicals* and 
the grit, which is the cutting agem or 
abrasive. Many different cutting agents 
arc used, such as emery, crocus, lime* 
Tripoli, and others. The bond holds 
the abrasive in cake form, making 
it possible for the composition to 
stick to a revolving buffing wheel. 
At the same time, the material acts as 
a lubricant during polishing. 

Greascless Cowpouvds. The grease- 
iess compounds do not have a grease 
base. Basically, they are a compound 


Fig. 8 - 2 . Polishing and 1 Buffing Spiridies. 

(a) Grinding and polishing wheel arbor. 

(b) Tapered buFFlng spindle used with hard- 
eent&r buffing wheels. 

81 
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(a) Spirally sfl-wed buffing wheel. Vied for 
polishing and CUlting down of the metal. 
(Courtesy Frederic 8. Stevens. tec.J 
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of glue anti a sharp abrasive Wlicti 
applied to a clean buffing wheel the 
glue and abrasive slid; and dry, form- 
ing a dry, grease! eSS Stir face, 'This sur- 
face cues quickly and can be used for 
the cutting down of the metal surface, 
as well as for polishing. (ireaseless 
compounds are made in various 
grades, of which coarse, medium, and 
fine fire the most commonly used. 

Double-Dirty or Cwt-emd-Cobr 
CowpOwtiottS-, Fhe double -duty com- 
positions, as their name implies, per- 
form two operations at once by fin- 
ishing a metal surface in one opera - 

S9 



Fig. 0-5. With a spirnE sewed buffing wheel, 
polished 4 Ut F aces can be obloir'ied on coal- 
ings as well os ors the light-gogc metals. 


bon, instead of in two. 1 hey arc a 
combination composition that is made 
for both cutting down the metal and 
for coloring it or producing a high 
luster. A very beautiful polished sur- 
face may be obtained on copper or 
brass when buffed with this coin po- 
sition. 

Chrome Huffing Ct wn position. The 
compositions that arc made for the 
polishing of chrome arc also excellent 
for the polishing of aluminum. An- 
other advantage in using a. chrome 
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hulling composition is that it can be 
used successfully on rhe same buffing 
wheels that have been used for polish- 
jug with a double-duty composition. 

This saves having a separate set of 
wheels for each type of composition. 

Wheel Rakes. Wheel rakes (sec 
big. fl-4) recondition and shape the 
faces of the buffing and polishing 
wheels. A proper wheel surface is 
needed for efficient polishing, buffing, 
or coloring. 

Using a Wheel Rake to (Terr ft a 
Buffing Wheel. To recondition the 
working surface of a buffing wheel, 
hold the rake against the face of the 
huffing wheel and move it back anil 
forth- Stop when the buffing wheel 
has been thoroughly cleaned. The 
cleaning of buffing wheels is neces- 
sary since through use they become 
loaded. This means that they become 
filled with buffing compositions and 
metal that lias been cut away during 
polishing. 

bulling and Polishing Opera- 
tions, The polishing of a metal sur- 
face with power-driven equipment is 
done by holding the metal surface 
against a revolving buffing wheel that 
has been charged with a buffing com- 
position (see iig. 8— £). 

For i he fast cutting down of the 
surface to remove scratches, a spirally 
sewed buffing wheel is used with a 
grrascless compound. .1 his type of 
material should never be used on a 
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buffing wheel that has had a grease- 
base composition applied to ir, for the 
glue in the grease! ess compound will 
not stick to a buffing wheel that has 
grease on it. Following this, to obtain 
a high luster or color, which is the 
term employed in the polishing indus- 
try, a loose buffing wheel would be 
90 

used with a double-duty composition 
for copper or brass and with a chrome 
huffing composition for aluminum 
(sec Fig, 8-6) - 

Both the grease less and the double- 
duty or chrome compositions may be 
used on either a sewed or a loose buff- 
Thc selection of the buffing wheel used 
is governed by die results that the 
polisher expects. For example, a soft 
satin, finish is obtained on copper, brass, 
or aluminum if a fine grade, of grease- 
less compound is used on a loose bull- 
ing wheel. 

To polish a metal surface, select the 
composition to be used and apply it 
to the revolving buffing wheel Then 
apply die metal to the buffing wheel 
with a downward wiping motion, 
never up against the direction of the 
revolving wheel, A good, fast polish- 
ing action is obtained when consider- 
able pressure is applied each nine the 
metal Is brought into contact with the 
buffing wheel. 

Black streaks or deposits of the buff- 
ing composition on the metal surface 
during polishing indicates that there 



Fig. S- 6. Coloring with loose 
buffing wheels is ihe final 
Finishing of a metal surface? Il 
brings out the nolurol "color" 
Of inherent beaut/ of the 
rneSal. 
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is either coo much composition on the 
buffing wheel or that not enough pres- 
sure is being applied against the wheel 
with the metal. 

A good, safe practice ro follow in 
buffing is to place the metal he tow the 
center of the wheel. Hold it in such a 
way that no sharp corners or edges 
can become caught in the rapidly re- 
volving buffing wheel, 

Preserving the Finish 

A coating of lacquer or wax may 
be applied to the metal to preserve the 
polished surface. First all grease from 
the polishing or buffing materials and 
all fingerprints must be removed. 
This can be done by washing the 
metal with very hoc soap and water. 

Dry it With a dean, soft doth, being 

¥ 

careful not to touch the surface with 
91 

your fingers. Handle ir with a doth 
or with dean cotton gloves. Be certain 
chat no lint remains, 

Polished or colored surfaces of cop- 
per a] id brass should be preserved with 
a protective coating of lacquer, glass 
wax, or wax. Without such protec- 
tion „ die polished surfaces may soon 
becomes dull through oxidization. 

Lacquer Thinner. Lacquer thin- 
ner is a solvent for lacquer. It is used to 
thin lacquer that is coo thick for spray- 
ing or brushing, as well as for denn- 
ing brushes or other devices used for 
lacquer mg. 

Using Lacquer to Preserve a Pol- 
ished Surface. There are cwo types 
of lacquer,. otic for spraying and the 
ocher for brushing. Brushing lacquer is 
applied to a clean, dry surface with a 
soft camel’s hair brush. Apply the lac- 
quer as rapidly as possible with long, 
steady strokes. If the lacquer dries 
cloudy instead of dear, remove it wich 
lacquer thinner and cry again* l ( blow- 
ing the same procedure. 

Using Wax to Preserve a Pol- 
ished Metal Surface, Wax or Glass 
Wax mav be used as a protective coat- 
ing for polished articles. A coating of 


3639 

wax will not preserve the finish for so 
long a period of time as lacquer. Wax 
is generally applied to the metal sur- 
face with a piece of cloth, After dry- 
ing, it is rubbed vigorously with a 
clean, soft piece of cloth, which will 
bring out the sheen or polish. 

Pkkling 

|.c is very important for the surface 
of the metal to be chemically clean be- 
fore you attempt to do any design 
work on it. Wiping with a rag or 
brushing with emery cloth will not do. 
The most effective way to clean mcfsl 
is called picklhig , This means that the 
item to be cleaned is immersed in a 
solution of sulphuric acid and water. 
Preparing the pickling solution re- 
quires special care anti should be done 
only by an experienced person. The 
pickling solution is strong enough to 
burn your fingers and ruin your clo til- 
ing, 

A satisfactory pickling solution is 
made by putting two gallons of water 
in an earthen nr glass jar and adding 
one and a half pints of sulphuric acid. 
Caution: Always a on acm> to the 
water. Tine metal may be put in the 
pickling solution with a pair of wood- 
en tongs, Ordinarily, a few minutes of 
immersion is all that is necessary. Do 
not breathe the fumes that arise. Then 
remove the metal and wash it iminedi- 
ately in running water. The cleaning 
process can he done better and faster 
if the pickling solution is warm, 

Enameling on Copper 

Copper enameling is the fusing by 
heat of a powdered material onto a 
piece of metal to form a beautiful 
glassy surface. The powdered mate- 
rial, called enamel, is a special mixture 
of powdered glass. 

The essential equipment required 
consists of a kiln or a torch capable of 
heating metal to about 1 T 5" 00 degrees 
Fahrenheit. Most of the required tools 
can be found in the shop and some 
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even in your kitchen ai home, 1 lie 
kitchen implements that might conic 
in handy are a pancake turner, short 
and long metal spatulas, a sieve or a tea 
strainer, and a salt shaker. The hand 
tools arc files, tongs, hack saws, tweet- 
ers, tin snips, ball peen hammers, some 
fine sted wool, and oil stones. 

It is best that your first project for 
enameling be of flat or shallow de- 
sign, such as a dish spun or raised 
from 18-gage copper. Once the proj- 
ect is ready, clean it with number 
000 steel wool. Re most careful to keep 
your fingers off the cleaned surface. 
Then dip the copper in a pickling 
solution for a few minutes. Remove it 


A* 



Fio. fl-7, Srfi the enamel US evenly as pos- 
sible onto tile metal. This should be done 
over □ piece O-F paper so that ihe unused 
enamel may be saved. Always work in 
such a way that you will not breclhe into 
your lungs any of tile fine porfidcs of 
enamel, 

and wash it in clear, cold water and 
dry it thoroughly. Caution: When 

USING IHE PICKLING SOLUTION, DO NOT 
BREATHE I HE FUMES EKOM IT OR GET 
tT ON YOUR HANDS OR CLOTHES. 

The next step is to apply a coating 
of gum tragacanth to the surface to be 
enameled. Gum tragacanth may be 
purchased from your druggist in. a dry 
leaf form. Break and grind the leaf 
into a powder. Then stir one teaspoon- 
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fu! of the powder into one cup of 
water. Allow this mixture to stand for 
about 12 hours. W lien ready to use, 
stir in some more water until the gum 
reaches a creamy consistency. Coat the 
si tie of the dish that es to be en a Ended 
wit Ei the gum solution. You are then 
ready to sprinkle the enamel through 
the tea strainer (see Tig. 8-7) evenly 
over the copper until n layer about one 
thirty-second of an inch deep has been 
obtained. Set the project to one side 
until it is dry. This usually takes from 
five to fifteen minutes. Next, place the 
metal on a plane he, which is nothing 
more than heavy wire mesh screen bent 
like this . The plane fie holds 

the metal off the bottom of the ki.ln t 
thereby permitting the heat to cir- 
culate completely around the proj- 
ect, The metal is now ready for heat- 
ing, This may be done by a torch (see 
Fig, 8-tfa) for small articles or in a 
kiln (see Fig. 8-3 b) predicated to 
1,500 degrees Fall ten heit T if one is 
available. 

The metal and the enamel will soon 
become ret! hot. At this temperature, 
the enamel will melt and form a film 
over the metal. When the enamel lias 
93 
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completely incited to a smooth sur- 
face, the metal is removed from the 
heat and allowed to cool. If a design 
is to be applied t wait until your proj- 
ect is completely cool. Then dip it 
in the pickling solution, dry, and apply 
a second coat of gum and the next 
color of enamel before firing again. 
After the final firing, smooth all edges 
cate fully with a file or oil stone so as 
not to chip the enamel. Polish the cop- 
per surface of the project and protect 
die polished copper with a coating of 
dear lacquer. 

Etching 

Etching is the process of producing 
a design by the chemical action of an 
acid on the metal To etch a design, 
you must first protect those parts of the 
metal that should not be touched by 
the acid. This is done by painting tlie 
design with an acid-resisting material, 
such as ftfsphaltum varnish. Before this 
material can be applied, however, the 
metal must be cleaned and die selected 
design transferred onto the metal. 

To clean the metal, first remove ah 
scratches with a fine grade of aluminum 
oxide cloth and polish the entire sur- 
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face with number 00 steel wool. Then 
wash the surface with white vinegar 
and let it dry. Be certain not to touch 
the surface to be etched with your fin- 
gers, Now, take the design you have 
selected and trace it onto a piece of 
94 

tracing paper. Next, cut the tracing 
paper with the design on it to the exact 
sixe of the area to be etched. Take a 
piece of graphite paper and cut it to 
tEie same size as the tracing paper. 
Graphite paper should be used rather 
than carbon paper, for alt types of car- 
bons will not stick readily to a metal 
surface, Lay the graphite paper on the 
metal and place the design on top of 
the paper (sec Fig. 8-9). Attach both 
to the metal with Scotch tape. Trace 
over the design with a hard lead pen- 
cil to transfer it onto the metal Now 
remove the tracing and graphite paper 
from the metal and trace over the de- 
sign outline on die metal with a scriber, 
It is now necessary to remove the 
graphite lines. Tills can be done with 
lacquer thinner, turpentine, or hot soap 
and water. The removal of the graph- 
ite lines eliminates the possibility of 



(o) Torch method of enameling. 


fig. 8-8, As the metnl becomes led. the 
enamel Will Slarl to soften; a! this point :t 
looks rough, fn abuLrl 15 seconds it will 
si art to smooth out. Whon !lie enamel is 
me I led and smooth, remove from file heat. 



<b> Kiln. 
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the acid's eating under the edges of the 
asphaltum ami leaving an uneven 
etched edge or line. 

A good grade of black asphaltutn 
varnish can be used co resist either hy- 
dfochioric or nitric acid. It is most 
important, however, before you start 
to paint, to decide which portions of 
the design are to be shiny after etch- 
ing and which parts arc to be etched, 

9 $ 


VEIN LINE 


ASPHALTUM 

VARNISH 


Fig. fl-10. The parte covered will* 
■gsphaftum will not be coien by I he 
odd? therefore, iliey will be shin/ 
after cteliirg. 
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acid-resisting material hardens, take a 
stick sharpened to a point and draw 
hi the vein lines (see Fig. 8—30). Clean 
the point of the Stick after each stroke. 
Allow the asphalrum to dry until ir is 
firm, but not hard and brittle. When 
etching aluminum, a solution of one 
part uf hydrochloric acid to two parrs 
of wafer is used. For etching copper 
or brass, a solution of two parts of 
water to one part of nitric acid is used. 
Caution: Always pour agio into the 
\va ["kr. Never e’ouii water jjvto the 
acid. Acid should be stored and mixed 
onl v in glass or earthenware containers. 
When using acid, always work near an 
open window or in a we IF ventilated, 
area, since the acid action on the metal 
creates strong acid fumes. 

When etching the bottom of bowls, 
the metal howl may be used as the con- 
tainer for the etching solution (see Fig, 
jj-l la). In such instances, the asphal- 
tuEii must be painted up to and over the 
edge of the bowl. L bus, a means is 
provided for pouring the etching solu- 
tion out of the bowl after etching. For 
etching flat pieces, the etching solu- 
tion is poured into a glass container 
and the metal is suspended or laid in 
the solution as in Idg, 8- lib. At this 
point the actual etching begins. Pour 
the etching solution into the prepared 
metal bowl, covering all the parts to be 
etched. After a few Eiiinutes, the acid 
will begin to boil and eat away at the 
96 

unprotected pacts of the metal. Usu- 
ally the process of etching requires 
from 15 to 45 minutes If the solution 
boils too fast, dilute it with water. An 
etching solution that is too strong 
works coo fast atid loosens or raises the 
edges of flic asphaltum. When the de- 
sign has been etched deep enough, 
pour off the etching solution. Then 
wash the metal under cold, running 
water until all traces of the solution 
have been removed. If the etching is 
not deep enough* the process is re- 
peated by a second application of add. 

To remove the asphaltum from the 
metal after etching, cover it with tut- 


3641 

Black our all the parts of the design 
that are nor to be etched. A good 
pointed brush should be used. One 
heavy coat ought to be sufficient. If 
any brown spots show, they should lie 
touched up, for the entire design 
should be a solid black. Vein lines are 
often a part of a design. When they 
are desired, it is necessary to black out 
the whole design. Then, before the 


TRAC TNG 


GRAPHITE PAPER 


METAL 


Fig. S-9, When fastening the design I q the 
ms fal r make terrain thflt it is properly 
locvared. 
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the Surface of Metal 

The hammer marking of metal 
sometimes called pceniug is a process 
of decorating ihc metal surfaces by 
making round indentations with the 
pee n end of a hall pren hammer (see 
Fig. 8-3 2a). Long, narrow marks can 
be made with the pcen end of a rivet- 
itig hammer, as shown in Fig. fMZb. 
The peesi end of both hammers should 


be smooth and highly polished. To I 1 

hammer mark the surface of a piece of j S|fL : I ) IS 1 

metal, place It on something solid, J i !nft ufy.lfiSi 

such as a pounding block, and scril^ c 

i ■ | p | ’ „i . j Fier. 8—13, Chasina look Ore mode from 

it with light blows, using the peen end H y 

c , r—. L r , w* to W -sciu^fc Tool sled about 4W tong, 

of a hammer, I he hammer marks 

should be small and should touch one . , , , 

to be done. They may be purchased 

another. or ma dc from tool steel (see Fig. 8- 

. , 13). The rough shaping of the work- 

C ha 5 irig oos j n g end is done by filing or forging. 

Chasing tools are small tools like The chasing etui is then carefully fin- 
chisels or round end punches, I heir ish filed, polished, and hardened (see 

shapes depend on the type of line or "Hardening of Steel' 1 ). After har den- 

design desired. For tins reason* they ing, the end is tempered to a light 
art made in a large variety of sizes to straw color (see “Tempering of 
fit the work and the type of chasing Steel",) The different types of chasing 

tools are called tracers, punches, tools 
■£3 for line wort, and planishers, which 

/ may be either round or flat. 

Using Chasing Tools and a Ham- 

mer to Chase a Design on Metal* 
/ Chasing is the method used to raise 

j in relief a design that has been trans- 

t j ferred onto a surface of the metal to 

{a) produce an ornamental effect. Simple 

^ chasing, such as veins in a leaf, can. be 

done by placing the project on the 
a end grain of a wooden block. Chasing 


Fig. 8-11. In faj, only enough acid is used 
to cover the design, but in (b} ihe entire 
article is placed in the acid. 

pen tine and leave it until the asp ha l- 
tum is soft. Then a clean doth may be 
used to wipe off the asphaltum. After- 
wards* the metal should be washed 
with hot water and soap. 

The project may be completed by 
being polished with number 000 steel 
wool. If a high polish is desired, use a 
buffing composition on a polishing 
lathe (see Fig, 8-5).. 

A two- tone effect can be had by 
leaving the etched surface unpolished. 
This serves as a contrasting background 
for the bright areas, which were pro- 
tected by the asphaltum, Polish only 
i he protected areas. 

Asphnltum Varnish. Black asphal- 
tum varnish is a good acid-resisting ma- 
terial because it is not affected by most 
acids. For this reason, it is the most 
commonly used material for painting 
the design prior to etching on metal 
with acid. When asphakum is too thick 
for painting fine lines, it may be thinned 
with turpentine. There are other com- 
mercial acid-resisting materials that 
can be used in place of asphaltum var- 
nish. 


of larger designs is done with the metal 
mounted on chasing pitch. Chasing 
pitch can be bought in bulk* melted, 
and poured into a pan one inch or 
more deep and slightly larger than the 
sheet of metal being chased. To mount 
tiie metal on this pitch, oil the back 
side and heat both the metal and the 
pi tcli. Then press the metal into the 
pitch with the oily side down. When 
the pitch lias cooled, the metal is 


Fig. B-12. In hammer marking* the mcra 
often become! wavy. This h caused by hff 
tinq Hto meM too hard. 


Hammer Marking to Decorate 
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TOOL 


TEttPL^TE U 3 E r TO 
p£PTM iT«iPE 
□ r CCPftfS-EION 


TFMFLATr (JBEt TO CHECH p£P7K AND 
SHAPf *£Rp5£ THf K PRESS ION 


PITCH 


Nfl VUE A 


(c) Round Of ball end tools 
ore used to chose a Tounded 
iLrrfctCe. 


Fig. e-14. The chasing of veir> lines os *W u h done only with tracing tools. The more 
intricate designs require an assortment of chating look 
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backed by the hard pitch and is ready 
to be worked upon. 

Now select the tracing tool that will 
be used to outline the design (see Fig. 
8-1 4a), Hold the tracing ™>] on the 
line so that its top is slanting slightly 
away from you. Tap the tool with 
a chasing hammer and move if toward 
you as shown in Fig. 8-1 4b. Each 
forward movement of the tool should 
overlap its previous location. When 


the design lias been traced, fie at the 
metal and remove it from the pitch. 
Clean off the pitch and straighten out 
the metal. Now oil rhe side of the 
metal that lias the raised out hue of 
the design on it. Again, mount the 
metal on die pitch. With the round 
nose and, oval chasing tools, work up 
the design within the raised outline. 
Remember that you arc working on 
the back side of the design. It is often 


possible to use templates when chasing, 
as in Fig. H 14c. I hey are a great 
help because when you work from the 
back of the metal, it is sometimes dif- 
ficult to visualise how the front will 
look. Remove the metal from die 
pi rcli, turn it over, and again mount it 
on the pitch. The project should now 
be modeled or worked on the face 
side until smooth. 

Matting Tools 

A matting tool is a type of punch 
that can be used to create a design on 
soft metals. The end of the punches 
can be of various siy.es and shapes, such 
as round, square, oblong, or triangle. 
Further decorative effects can be pro- 
duced by marking the end of the 
punch with dots or criss-cross lines. 
Th c over-all design on the metal is 
produced by repeatedly impressing 
this design over the entire surface to 
be decorated. The art metal worker 
usually makes his own matting tools, 
and soon accumulates quite an assort- 
ment. . 



Fig, 10-15. Malting logls are generally mode 
from. Vi" to square piece* frf tool steel 
obout 4Va'’‘ long. 

J00 

Using Matting Tools to Decorate 
a Metal Surface. To decorate a Sur- 
face by matting, select a matting tool 
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with the design desired far the back- 
ground effect, Place the metal proj- 
ect on a smooth, solid metal surface. 
Mold the matting tool on the metal 
and strike Et with a hammer hard 
enough to transfer the pattern from 
the end of the matting tool onto the 
surface of your project, Afier this, 
move the tool over so that its edge 
touches the mark just made. Strike 
the tool again. Continue until the en- 
tire background has been matted (see 


Fluting Tools 

Fluting tools (see Fig. S-17) arc 
made from two hardwood blocks atid 
are generally designed for specific proj- 
ects, The bottom block usually has the 
shape of the desired flute carved in it. 
The top block, known as the tracer, 
is used co force the metal down into the 
depression (flute) of the bottom 
block. 

Fluting. A flute is a concave 
channel made in metal trays and bowls 
to decorate them. It is created over 
a hardwood stake with the aid of a 
hardwood or metal fluting tool. 1 lie 
flutes are usually made on lines that 
radiate from the center of the object 
to its outside edge (see Fig. 8-17ii), 

The hardwood stakes arc made by 
shaping them ro fit the contour of the 
object to be fluted (see 3-ldb and e). 
The groove for the flute is carved into 
the end of one of the stakes and the 
end of the fluting cool is made to con- 
form to this groove (see Fig, 8— 17c 
and tl). 

When the two wooden tools have 
been made, you are ready to make the 
flutes. Place the metal on- the hard- 
wood stake with the selected local to ti 
for a flute directly over the groove. 
Now place the fluting tool on the 
mmi directly over the groove* and 
force the metal down and into the 
groove by hitting the fluting tool with 
a hammer or mallet (see Fig. ft-17d). 
This will seldom form the complete 
flute. It may be necessarv to move 
the tool several times before a single 


GROOVE FOR 
THE FLUTE 


FLAT SURFACES 


TO MAKE FLUTES 
ON THE OUTSIDE 
OF A 8 OWL 


ASH THAT 


(e) The fEuting Sool is mode 
to conform to the shape of 
:he groove in I he Stoke 
wjth which it is to be used- 


(d) The groove in the WOoden block should be a little h 
larger than the flute desired, and the fluting too] should be i 
fl Frltfe smaller than the groove, J 


Fig. 8-T7. The single-groove f I Wing stake is Far more commonly used than ihe multiple 
groove stoke. 
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Fig. E-Tfk Domes are raised from the back side J ll-CttlLs. 
of [JlC rtietoi. This makss a roimdecf dome On ihe 
front Side, which oflen odds lo the Oppeoronce of 
eJie design. 


(a) Do p pin g pu n che j. 



{bj Dappfng die. 


(c) The jndentqtion i?. 
mode in She wood with 
the punch. 




(d) Use nails oi guidei 
whenever possible. 


flute 15 fully formed. Shift the metal 
for the next flute and continue this 
process until all the flutes have been 
made. 

Dapping Punch and Dapping Die 


the surfaces of metal. Jhe dapping 
punch (see Fig. S-l8a), when used 
with the dapping die (see Fig. S-I8b) 
or a depression in a wooden block (see 
Fig. S-lBc), will form domes or, as 
rhev arc sometimes called, beads on die 

■ j 


Using the Happing Pu nch and 
Die to Decorate a Metal Surface. 
The raising of domes is done by first 
laying not the locations for the domes. 
TEicse points arc then placed directly 
over the indentation in the block, The 
dome is raised by hitting the punch 
with several light blows of the ham- 
mer. It is possible to use nails to fix 
the location for domes if notches are 
part of the edge design as shown in 

Fig. 8- 1ST 
MefctE Finishing 

Metal finishing is the process of 
beautifying the surface of a metal ob- 
ject. This can he done in many ways, 
Good results can be attained with 
chemical or by applying heat and oil, 

Che mi (.-I I Finishes. There are a 
great number of chemical processes 
for finishing metal* Some of them are 
very complex and retpure a great deal 
of equipment. However* there arc a 
few relatively simple and easy meth- 
ods tEiat can be used in a school shop. 

Shades of Brown to Black on 
Copper. Copper seems to lend itself 
to chemical finishing better than brass 
or aluminum. Liver of sulphur (po- 
tassium sulphate) will produce shades 
of brown to black on copper. To pre- 
pare the solution, dissolve a small piece 
about the size of the end of your 
thumb in about a pint of water. Dip 
or suspend the article to be colored in 
this solution. After haEf a minute to 
*i minute, remove the article from the 
solution. If the color is the shade de- 
sired, lei it dry; do not wipe the metal 
with a cloth. For a darker shade, dip it 
a second time. When dry. polish it with 
fine steel wool. Shading can be done 
by polishing more in some places than 
in others. 

Using Heat and Oil to Color the 
Surface of Black Iron or Wrought 
lion. When heat is applied to steel* 
the met a I will change from a Eight 
straw color to a dark purple as it be- 
comes hotter. These colors cannot be 
seen unless the metal has been polished. 


Dapping tools are used to decorate surface of nonferrous or precious When using this method to color 
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metal, the heat should be applied with 
an open flame, such as is produced 
with a Bunsen burner or a welding 
torch. As the metal becomes hot, move 

m 

the flame or the metal so that the entire 
surface that you wish to color will 
turn the same color at the same time. 
When the desired color appears, cool 
the metal in clear. Cold water and let 
it dry. Do not wipe it with a cloth. 

Questions 

1 . Fs all steel Wool alike? ff not r explain 
the difference. 

2. W hy is it necessary (o apply a prOlCC- 
tive coating to copper and bras*? 

3. What is the acid used to etch copper? 

Is it used at full strength? 

4. Asphaltum varnish is used 1 far what 
purpose when you a rtf etching? 

5. What are two reasons why black streaks 
of buffing composition may form on the 
metal surface while buffing? 

m 

C H A I 1 T 
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The colored Surface should then he 
protected with clear lacquer or wax. 

Another method of finishing that 
can be applied to iron or steel is to 
scorch oil onto the surface. To do this, 
heat the metal until it will scorch the 
oil. The oil can be applied with a satu- 
rated rag. Linseed oil will give n brown 
color, whereas machine oil will pro- 
duce a black color. 


6. What is ihtf difference between grease- 
less and double-duty buffing coenposi- 
Jion? 

7 r Explain when la U&e n sewed buffing 
wheel and when, to use a loose buffing 
wins tfl. 

S, Who Ms mean! by the ward "coloring' 1 ? 

9. Is it practical fa US& a gisasetes* com- 
pound an a buffing wheel that has had 
a double-duty or chrome companion 
on it? 
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semi a 3 parts of the tool rest are the 
fulcrum pins (see Fig. 9-3b). In use, 
tEie spinning tool is placed on top of 
the tool rest and is held against one of 
the fulcrum pins. Two fulcrum pins 
are generally placed mi readiness ill the 
tool rest, one for the spinning coni acid 
one for the backsiick- 

Jn metal spinning at a la die, a spe- 
cial type of mitstock live center (see 
Fig. 9-4) is used. It is constructed in 
such a way that the point revolves on 
ball or roller bearings. These bearings 
are necessary because a very heavy 
pressure is exerted against this live cen- 
ter during the spinning process? 

106 

Spinning Tools 

The six hand tools shown in Fig, 
9- 5 are needed to do simple metal spin- 
ning, These tools can be purchased, 
although many good metal spinning 
craftsmen like to forge their own tools 
from J4" or W* drill rod. Note care- 
fully the shape of each tool. These 


M etal Spinning 


Ttofr chapter covers Jhe following sub/e ctsi 

Melo-I Spinning Lallie, 305 ■ Spinning Tools, 106 * Chucks far 
Spinning, 100 * Melals Adaptable la Spinning, 109 * Spinning 
310 + Polishing Melal That Has Bcc-fi Spun, 317 * Ratling a Bead, 113 


CHUCK MADE OF 
WOOD OH METAL 



Metal spinning is a fascinat- 
ing art. As we have learned, metals 
can be formed into various shapes by 
bending, bv forging, by molding, and 
by machining with cutting tools. Spin- 
ning is another way of shaping metal. 
Spinning is accomplished by revolv- 
ing a sheet metal disc in a lathe and 
pressing a hand tool against the disc. 
The sheet metal disc takes the form 
and shape of the wooden chuck (see 
Fig, 9-1 ) against which h is being 
pressed. 

Metal Spinning Lathe 


A metal spinning lathe (see Fig. 
9-2) should be solidly built, because 
it usually is run at fairly high speeds, 
ranging from bOO to 1 ,800 revolutions 
per minute. The headstedk is equipped 
with end thrust bearings capable of 
withstanding heavy thrusts for long 
periods of time. Although an ordinary 
lathe can be used for metal spinning* 
the bearings are seldom built heavy 
enough to withstand the strain placed 
upon them. 

The metal spinning tool rest (wee 
Fig. 9-} a) is a very important part of 
the lathe for metal spinning. Two es- 


Fig, 9-1* Mel a I spina ing c bucks, tbal are go- 
ing to be used repeatedly are offers made 
cl metal, or of wood wilTi a metal shell Spun 
aver Jhe wo ad and fallen ed to the chuck, 

shaped ends must be carefully formed, 
hardened, and polished to a glass-like 
finish. Each tool serves a special pur- 
pose in forming the metal, 1 he handles 
are large to make it possible to hold the 
tool between the arm and tine body. 
Sections from old baseball bats make 
suitable handles for these tools. 

The end of the round nose spinning 
tool (see Fig, 9-5 a) is shaped like die 
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rolled. 

The backatkk (see Fig. 9-5 f ) is used 
m support the back side of the metal 
being spun. Tr is about one inch in di- 
ameter and fourteen inches long. One 
end of it is planed ro a flat wedge. Old 
broom handles make good backsticks. 



fig, 9-4. A lailsSocIc live- center is used in 
metal spinning, a; it is the pressure -against 
this center thcrl holds the metal against the 
chuck during the process of spinning. 
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Fig. 9 - 2 . Melol Spinning Lathe. (Courtesy Ofrver /viaC frrMG ry Co.) 
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Fig. The holes in the to&l 
r£$| provide a means for 
moving the fulcrum pins os 
needed while spinning. 


DRILL £ 


— *r 

LL 


LENGTH TO 
FIT LATHE 


TO Fit TOOL REST HOLDER 


LOOSE FfT IN 
i DRILLED 
S HOLES « 


Chucks for Metal Spinning 

Chucks for spinning metal arc usu- 
ally made of solid blocks of wood. 
The metal is forced to take the form 
of the wood chuck. Chucks arc gen- 
erally made of maple or birch They 
are fastened to the face plate of a lathe 
and then turned to the exact size and 
shape of the finished article. 

Chucks for spinning metal are of 
two types, tiie solid and the collap- 
sible (or sectional). The solid, some- 
times called a one-piece, chuck (sec 
Fig, 9-[ a) is the more commonly used. 
It is, also, the easiest chuck to make and 


nose of a rifle cartridge. If is used for 
the spinning of small pieces and for 
the final shaping into corners and small 
grooves. 

Tlit f.ojigite too! (nee fig. 9—5 b) 
may be the first tool used in starring 
the actual spinning operations. It is 
used for forming the metal against the 
chuck and is sometimes used for 
smoothing out the tool marks that may 
have been made while spinning. 

The bull too! (see Fig. 9-5 c) is used 
to spin the metal into radius dCpresi 
sions — <*j— and — t, ^portions of the 


chuck. 

The trwTinnig too! (see Fig. 9-5 d) 
is used to trim the disc to size before 
you start spinning. Two styles of trim- 
ming tools arc used, live diamond point 
a] id the round nose, Although the dia- 
mond point is the more widely used, 
the round nose is often used by some 
spinners. 

The beading tool (sec Fig. 9-5e) is 
used to roll beads on the edge of spun 
articles. The groove in each heading 
roll, of which there may he several, is 
made to the size of the bead to be 


the one on which you will do almost 

all your spinning, However, as you 
become skilled in spinning, you may 
want to make a project that is shaped, 
let' s say, like a bowling pin. CXi^J 
Now, when you spin the metal around 
this shape of chuck, you 

would ordinarily be unable to remove 
the metal from the chuck. However, 
jf the chuck were made of pieces or 
sections, you could remove a piece of 
the chuck at a rime. This is the prin- 
ciple of the seetiojtal chuck (sec Fig. 
9-6). Another type of chuck that may 
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(d) 


holding the metal to the chuck during 
the spinning. This is done with a 
follow block (see Fig. 9-1 b), which 
is a piece of wood turned on the lathe 
to the same size as the base of each 
chuck, or slightly smaller! The work 
side of the follow block is perfectly 
flat and the other si tie is bored to 
fit the point of the spinning center. In 
use, the metal is held between the base 
of the chuck and the follow block by 
pressure from the tadstoek and the 
spinning center. 





(e) 






w . 


(f) 

Fig. 9"-5, MelaJ Spinning Tools. 
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Metals Adaptable to Spinning 

Virtually any sheet metal can be 
spun, provided that tEic person doing 
the spinning is highly skilled and pos- 
sesses the proper equipment. I Iowever t 
certain metals lend themselves more 
readily to the process of spinning than 
110 


PLATE 


FACE PLATE 



■KEY PIECE 

others 


They are the nonferrotts met- 
als (thm is, tFiose containing no iron), 
Sll ch as aluminum^ copper, brass, and 
pewter. 

Each of these metals possesses a high 
degree of ductility, which means that 
it can he drawn out, hammered thin, 
or easily formed without being 
screeched beyond the point where it 
will break. However, in working, 
these metals become hard. As we have 
seen, this is known as work hardening. 
Fig. 9—£>r The seefiona] chuck con be ed lap led by removing the locking- pin i* and pulling "Eo overcome tliis hardness, they are 


CORE 


□ut the core. The key section SOU then b& removed and the Other sections are free. 




STEP 1 


STEP 2 




FINISH CHUCK 


Fig. 9 - 7 - Breakdown ehucks are used in spinning deep objecls. 


tie used is called a breakdown chuck islved shape 1 H 
{see Fig. 9-7). This chuck is used 
only to spin the metal down step 


i.'jj.jid 


annealed or made soft again by heat- 
ing and then cooling rapidly. (See 
“Annealing of Non ferrous Metals. 1 ’) 
After proper annealing* the metal 
should again be as soft as when you 
first started to work on it, 

All tli esc metals arc soft and scratch 
easily, The careless handling of the 
metal can only make extra work for 
you, since all the scratches must he 
removed before a good polishing job 
lie obtained, 


can 


by step 


bv 


to the fin- 


such as iti the 
making of a straight-sided cylinder, 
for example, a drinking glass or a vase. Spinning Metal 

So"* "'cans im.se be provided for ^ tUe chuck nulst l)C turncd 
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Fig. 9—8. No sCT rufc eeiri be Applied to defermine ihe size of disc 1o be used. With practice 
and £x.perience you soon leom how large a diso is required. 

U1 


the same size and shape chat the finished 
project is to be. A chuck can be made 
for each individual join or may be used 
for spinning any number of like pieces. 

Determining Size of the Disc* to 
jfJe Used, To determine the size of the 
metal disc to be cut for use with a 
chuck, a rule- of- dim nb method is gen- 
erally used (see Fig. 9-8): Measure 
the height of the object or the chuck 
from the base to the rim. a, and add 
tilts amount to the radius of the base, h. 
When this rule is followed, the disc is 
usually slightly larger than needed. 
Practice at Spinning will soon show 
about how much to reduce the disc 
size to avoid using too large a piece of 
metal. Cau tion: Always remove all 


SHARP EDGES AND RURRS FROM I TIL 
EDGE OF I ME METAL DISC WITH A F TC.?: 
BEFORE STARTING TO SPIN. 

Spinning Me tail Place the disc of 
moral between i lac chuck and the fol- 
low block (see Fig. 9— 9a). I hen cen- 
ter the disc as closely as possible by 
sight. Now with the hand whec l of 
the tai (stock, tighten ihe follow block 
against the metal disc. Another method 
of centering the disc is to adjust the 
tool rest parallel to the bed of the 
lathe and about one and one-half 
inch C5 away from the edge of the 
metal. Start the lathe and place the 
backstick between the edge of the disc 
and the tool rest as in Hg. 9—9 h. After 
doing elds, carefully and very slowU 
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loosen the handwheel of the tailstoek 
spindle while at the same time pressing 
the backstick against the revolving 
metal disc. Watch the disc carefully 
and you will find that the pressure 
from tlie backstick will cause it to cen- 
ter itself. Now quickly tighten die 



Fig. 9-9 b. IfiE disc may be centered wilh 
fSie batk slick. However, rl i ■ soter td eeriler 
if as <|aieEy □£ possible by iigbt and then 
Him the disc. 

U2 

follow black against the metal. The 
first method is considered tEic safer of 
die two. 

Once the metal has been centered „ 
it must be hooked onto the base of a 
spinning chuck- d o do tins, strove the 
tool rest back about two to three 
inches from the edge of the disc. Start 
the lathe and apply a lubricant to the 
outer surface of the metal (see Fig. 
9-9e), This should be done carefully; 
when too much lubricant is used* it 
may be thrown off the metal cIjsc 
through centrifugal force and be splat- 
tered about. Several kinds of lubricants 
may be used; however, for school use 
on copper, aluminum, or brass ordi- 
nary brown laundry soap or candle 
stick has proved very satisfactory. 
While applying the lubricant and dur- 
ing the process of spinning, care must 
be taken so that neither the hand nor 
the fingers will come in contact with 
the edge of the revolving disc. 

Insert the fulcrum pin in the tool 
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When the disc is smooth and run- 
ning without wobbling, rum off the 
lathe and move the tool rest up to 
within about one-fourth of an inch 
from the disc. Start the lathe, wi rh a 
trimming tool held firmly on the too! 
rest; carefully trim the edge of tEte 
metal until a cut is taken all the wav 

T 

around the outside edge of the disc 
(see Fig.. 9-9f) . During the process of 
trimming, small burrs are made at both 
114 

Fig, 9-9 c. The disc must be sides of the trimmed edge. M liey arc 
lubri eared before spinning. easily removed while the disc is rc- 



MEiAL JlQQliED GVEH 
CF CHUCK 


TOOL 



nisc 

CHUCK 

FULCRUM 

PIN 

BACK 

STICK 


FALLOW 

BLOCK 


FULCRUM 

PIN 


SPINNING 

TOOL 


Fig. 9-9e, When it it not possible to imoolh out the wove* and wrinkles with ike back 
Stick, remove the metal from the chuck aid use Q. mallei and stake. 


Fig. 9-9d, The metaf should be hooked to 
(he chuck as soon after buhig centered or 
possible r at the hooking of the metal makes 
fl impossible for the disc to mO-ve off center. 
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rest; it should be about one to two 
incites back from tlw outer surface of 
die disc. Then set the speed of the 
lathe between 1,000 and 1,400 revolu- 
tions per minute. Carefully study big. 
y_9d, which shows the correct method 
of holding a spinning too! and its posi- 
tion on the tool rest when hooking the 
metal, Using the round nose tool, and 
with body pressure, move the handle 
of die tool to the right. The pressure 
of the spinning too! shapes die metal 
over die edge of tine chuck, hooking 


die disc to the base of the chuck (sec 
Fig, 9-9d) , A number of short up and 
down strokes will form from one- 
fourth to onE-half inch of metal to 
the cEiuck. This process may cause 
waves or wrinkles to forest in die metal. 

To remove these waves, both the 
backstick and tine spinning tool are 

used. Insert a second fulcrum pin to 
the left of the metal. I Told the back- 
sfick against the left side of the metal 
and the spinning tool against the right 
side (see Fig. 9-9e). While exerting 
etjuaE pressure on botft tools, move 
them slowly toward the outer rim of 
the metaf. Repeat if necessary to 
smooth out ihe wrinkles. 


volving by holding a coarse double 
cut file against each edge as in Fig, 
9-9g. 

After the edge has been trimmed, 
stop die Eat he and move the tool rest 
back from the disc approximately two 
or three inches. Insert both the ful- 
crum pins in the tool rest. Start the 
lathe again and lubricate the metal. 
You arc now ready for the final form- 
ing of your project onto the chuck. 
To do tills, hold the tongue tool on 
the tool rest the same as when you 
hooked the metal onto the base of the 
chuck. Starting at the base of the 
chuck, move the handle of the tool to 
die right and upward as shown in Fig. 
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9-9h, Work the spinning tod so that 
the in eta E is gradually formed toward 
the chuck If the metal waves or 
wrinkles, support it with the hack- 
stick. This is done with the tool and 
back stick moving from the center out 
to the edge as the metal is formed 
toward the chuck. Your next step is 
to lay the metal onto the chuck with 
a reverse operation of the tool (see 
Fig. 9-9i), that is T working from the 
outer edge down to the center. Metal 
spinners use a combination of these 
two tool movements from the center 
toward the outer edge and from the 
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Fig. 9-9f, Tlie edge pi the disc ts trimmed 
until it runs free. 



Frg. 9- Pg. A coarse file removes the burrs 
made in 1 rim min y of I he disc. 


Fig. P“’Ph. The spinner applies pressure on 
the melal with o long- hand led hiwnt tool. 
Note the movement of the tool as indicated 
by the arrow. 




Fig. 9-Pf. The spinning tool is guided with 
the hands, arms, and body. The pressure of 
lhe tool against the mold causes it to farm 
or flaw snugly over the chuckr Note the 
movement oF the too! as indicated by the 
arrow. 


Fig. 9-9 j. Trimming 
to lhe finished size. 
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outer edge toward tEie center as tlic 
metal is spun, The outward move- 
ment stretches and thins the metal. 
The inward movement pushes tbe 
metal back toward the center or coin- 
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size. Remember always ro remove the the surface of the revolving metal until 
burrs caused by trimming. Now fin- a high polish is obtained. Always use 
ish spinning the metal onto the chuck, paper toweling, for it will tear if it 
If necessary, remove any tool marks becomes caught* and you will avoid 
with the plan ish er or the tongue tool, injury. To polish the bottom of the 


presses it. The use of these two tool Copper or brass will harden during the project, remove the follow block and 


movements helps in maintaining the 
original metal thickness. Continue 
spinning until all but about one- fourth 
of an inch of the metal is laid onto 
the chuck. You arc now ready to trim 
the disc as in Fig. 9-9 j ro the finished 
116 


process of spinning. To overcome this polish the bottom the same as you did 


work hardening of the metal, remove 
it from the chuck and anneal it as 
often as necessary (see “Annealing of 
Copper, Brass, and Aluminum”), 


pack stick- 
fulcrum PlN- 



ROUWOEO END 
FULCRUM PIN 


TOOL REST 


the outside. After the bottom has been 
polished, the metal is removed from the 
chuck; it is turned around and the 
bottom is Set against the chuck with 
the follow block inside the project. 
\ ou can now polish the inside, follow- 
ing the same procedure as used on the 
outside. 

US 

Rolling a Bead on the 
Edge of □ Spun Object 

When a bead is to be rolled, add 
about one- fourth of an inch to the 
radius of the disc before cutting. Lock 
the disc in the lathe and spin the metal 
to the chuck. Trim the edge so that 
the metal for the rolled edge is project- 
Fig. 9-PL Applying pressure upward while jog oUt from the chuck, Tht CXSCt 
at the same time iurninq or rolling ilie bflA amount of projection for a rolled edge 



BACK STICK 
UNDER METAL 


Q O O Q P~P| 


TOOL REST. DO NOT 
USE FULCRUM PINS. 


stick fo roll ihe bead. 


Fig. 9-9k. Applying presume with the back 
stick to star! the bead- 



TOOL REST NO 
FULCRUM PINS 

TRIMMING TOOL 



is difficult to determine 
of experimenting. After 


TOOL REST 


FULCRUM PIN 


it is a matter 
the amount 
of projection has been decided, hold a 
hardwood stick with rounded end 
against the right side of the metal and 
at about cine center of tine bead. With 
the back stick against the left side and 
at the outer edge* force the rim back 
and slightly to the right as shown in 
Fig. 9-9k. You can now roll over the 
edge, using the backstick (see Fig. 
9-9i, m, and n) or the heading tool 
(see Fig, 9-9 o). After forming the 
bead, remove the project from the 
chuck (see Fig. 9-9 p). 


Fig, 9-9m. If it appears thal too much melal 
is being rolled to form the bead, trim off Ihe 
surplus melal. 

in 

Polishing Metal That 
Has Been Spun 


Fig, 9—9 fl. Apply pressure Upward and 
side-wise against lfie bead, causing il to roll 
□ round unlil the edge of the metal touches Qy^stions 
the body of ihe objecS being spun. 


Whenever you polish 
ject, the tool rest should 


a spun ob- 
be removed 

from the lathe. Then remove the lubri- 


ishing of copper, brass, or aluminum 
may be done with number 0G0 steel 
wool or 320 grit aluminum oxide 
cloth. This is followed with double 
dun buffing composition that has been 
applied to a paper towel. Hold the 


cant from the project. T he final pok paper towel and composition against 


1. Why must o taiEstpck lave center be used 
wfien spinning? 

2 . Explain I be usq of the fulcrum pin when 
spinning. Wily does the melat spinner 
use two fulcrum pins? 

3. Name ihe ihrte different kinds of melol 
spinning chuckt and explain their use, 

4. WflOl IS the purpose of the follow 
block? 
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Bg. 9 -9o. A beading 
log I map be used when 
roTling a bead. 


Fig. 9-Pp. A spun Samp 
shade before final 
polishing. 



5, How cap you dielertififne The lize of the 
metal disc for use with each chuck? 

6, Whot two methods can be used far 
centering the disc between the chuck 
and fallow block? 

7, Marne The malarial used OS a lubricant 
far the disc when spinning. 

C. H A P 


fl. What is the purpose of ihe backslick? 
P. Explain the reason for working ihe too 
toward ihe center of the metal and 
then away from ir when spinning. 

IQ. From what mater ids are the chucks 
for spinning Usually made? 




Fig. 9-9q. In polishing the inside of ihe 
protect, Ihe operator must be careful; as the 
revolving edge is sharp. 


still* cm a flat board. As you work with 
your metal to form ihe design, if will 
be necessary to lay the project on the 
drawing frequently to see how the 
curves compart. 

Bending Tools and Their Uses 

Wrought iron or band iron, which 
is usually used for ornamental work, 
can be formed into shapes without 
heating. This is called cold bending. 
The hammer, vise, wrenches, anvil, 
a ud the bending fork set (see Fig, 
10—1 a>, bending jig (Fig. UMb) t or 
bending forks (Fig. 10-lc and d) arc 
the cools used by the craftsman to ol> 
tain the graceful bends and scrolls of 
metal that look so w ell. 


Ornamental Jr cm Work 


This chapter covers the following subjects 

Designing ihe Scroll, 119 • Sending To<j!t ?md Their Lies, TT9 * Fasten- 
ing and Decent (>r>g, 122 


Designing the Scroll 


piece must be carefully designed. The 


Using a Monkey Wrench and a 
Vise lu Twist Fhit or Square Metal. 
The spiral twist is an at era ciive decora- 
tion. This twist can he made by put- 
ting the metal in the vise with the loca- 
tion for one end of the twist even with 
the edge of the vise jaw. Then grip 
the metal with a monkey wrench ac the 
other end of the twist. Turn the 
wrench, twisting the [octal to the dt> 
sired spiral (see Fig. E f>—2 } ^ Re sure 
to count the turns if you want to make 
anotficr piece just like it. 


Ornamental iron work is an design you select should be drawn Using ail Anvil or Vise to Bend 
ancient craft. To be attractive, the carefully on heavy paper or, better Hot Metal (o a Right Angle, To 
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ft} B&nding fork 
made of ihe^ag&n 
bar stock. 



fb) Bending jig. 


(d) Bending fork 
rncide of o piece of 
pips'. 


Fig- 10 1. Bonding Fork Crnd Jig, 



Fig. 10-2, Twist lbs mclal only as many lurns os are needed fa « ptvasiny to the eye. 
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bend hut metal to a right angle, first 
locate a ml mark the position of tlie 
bend. Then heat the metal and hold 
this mark on the edge of the anvil. 
Bend the metal down by striking it 
with a hammer, using the top and side 
of the anvil until the bend is made (see 
Fig, !0-Ja), Sometimes it is easier to 
make this bend if the metal is held in 
a vise ( Fig. 30-ib). However, take 
care not to strike and damage the vise. 

Using a Hammer to Flare the 
Ends of a Eiar of Metal. If you will 
closely examine some good pieces of 
ornamental iron work, you will note 
that the ends of the pieces have been 
flared. Flaring should be done before 
the bending operation is begun. To 
flare the ends of a bar, first measure 
the distance to be flared and place a 
marie at this location. Next, hold the 
end being flared close to the back edge 
of a solid surface, such as an anvil. 
Now, starting at the center and using 
a cross pc cu hammer, strike blows that 
fan out toward one edge. Now, do 
the same toward the opposite edge 
(see Fig, T(V^3). The marks made on 
[he metal by the pcen are left for orna- 
mental effect, 

111 

Bending Fork L Set and Bending 
Jig. The bending fork sec (see Fig. 
JO- la) and bending jig (Fig. 10-lb) 
are tools design cd for bending flat bar 
stock into curves a [id scrolls. Metal up 
to |4 in thickness and 1" wide can be 
beait with these tools, A piece of hex- 
agonal steel (Fig. KMc), or even gas 
or water pipe that has been slotted on 
either or both ends, will make an ex- 
cellent homemade bending fork for 
light metal. 

Using a Bendm# Fork Set and Vise 
or a Bending //g. When be tiding flat 
bar stock,, it is best to have the design 
you are going to follow on the bench, 
so that you may test the curves as you 
work. Study a f b, c f and d of Fig. 
I (J-J carefully. Any one, or a combi- 
nation of these tools, may be used in. 
bending metal. Sometimes a wrench 

C ,? n be used to good advantage to exerr 
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pressure in producing the bends. There 
is no set rule to follow because every 
curve is different. It will require your 
ingenuity and much practice. The im- 
portant tiling to determine on every 
job is what curve to make first. Some- 
times, if you start in the wrong place, 
making the other bends is difficult. 


122 HAMMER 



Fig, 10-3, Wrovgbl Iron that 3s being ben I 
fid-t should be kept or o bright red col nr. 


Fastening and Decorating 

Using Rivets to Fasten Pieces of 
liav Metal Together. To rivet two 



Fig. KM, The flar* is only for appeoronce; 
Fot this reason flare the end only enough to 
make It pleasing to lhe eye- 
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fork. 
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(b) Bending merol wilh a 
bending jig, 


A * 



piFf£ AErrT 
tOCAtiuwi 
Ur FENDING 
FOAK FOR 
EACH HEhd 


Fig. 10-5, The curves for lhe design are made by e j< p eriraieuM 
b&n-dirtg and frequent comparing with the design, 


or more pieces of flat or square metal 
together, it is necessary to use the 
proper river length, rivet size, and 
rivet head (see “Rivets — kind and 
size"). When you know the size, 
length, add shape, you can drill the 
necessary holes for the rivets (see Tug. 
13-35, page 168, Then insert the rivet 
into the hole. The head of a counter- 
sunk or flat head rivet is placed on a 
solid metal surface (see Fig- 1 0-6a and 
b). If a round head rivet is being used, 
the head should be placed iu the round 
depression found in the end of a slice t 
metal rivet set (sec Fig. I0-6c). 1 his 
prevents lhe round head from bccom- 
ing flattened during the process of riv- 
eting. Now set the rivet by striking 


a fe.w sharp hard blows with a hammer. 
If you wish to make a flat or counter- 
sunk head, continue hitting with the 
hammer until the proper shape is ob- 
tained (see Fig. ].{l— da and b). For 
the round head, use the peen end of 
the hammer (see Fig, 1 0— c) . 

Welding. Grnametal iron work is 
often fastened together by oxyacety- 
lene or electric arc welding. When 
These methods are used, the edges of 
the two pieces being joined are melted 
with the flame until the molten metal 
runs. As soon as this happens, the flame 
is removed, allowing the molten metal 
to cool. Til this way, the two pieces arc 
securely joined, {See “Ox y acetylene 
and .Electric Arc Welding/ 1 ) 
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Decorating. Ornamental iron sur- 
faces can be decorated by hammer 
marking (sec Tig. 8-12, page 97), but 
it is necessary for ail such marking to 
be done while the piece is Hat and 
straight. 

Finishing. Several different types 
of finishes can be applied to an iron 
surface. The most common and prac- 
tical one for a school shop is the 
scorched oil or flat black lacquer finish. 
(See " 'Metal Finishing, 11 ) 

Questions 

l r Why am ike ends meld bars flawed? 

2. How long skfluld a %t" diameter roend 
or flat head rivtl be when riveting 
two pieces of metal logeiher if ea cb 
piece is W r lhick? 

3. How long should □ V/ f diameter coun- 
tersunk rival he when you rivet two 
paeces of metal together,, if each piece 
is K," thick? 

4 . When bending metal |p make scrolls, 
why fs it best Id hove ihe design close 
to where you ore working? 



1 1 ft pi^. 

or 

RIVET 

_JL_ 




Fig, 10-6, The ^aft iron round ar countersunk head rivet is gen- 
erally used for ot n a menial iron work. 
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1 1 eat treatment is the science 
of heating and cooling stccJ ro make it 
cither hard or soft. For instance, the 
blade of a knife has been heat treated ; 
if it were not, it would not be hard 
enough To hold a sharp edge. Now, 
Set's think about the Tools with which 
v t ou work. The steel of these tools had 
to he soft to begin with or it could 
not have been shaped into useful arti- 



were heat treated. Now, with these 
hardened tools we can make other 
tools, as long as the metal we arc work- 
ing on is softer than our tools. 

Heat Treating Equipment 


furnished by a forge or a welding 
torch. However* special heat treating 
furnaces arc usually used, as shown in 

Fig. ll-I. 

Annealing 

Annealing k the process by which 
hardened steel is made soft. This is 
done by heating the metal to a bright 
cherry red color and then allowing it 
to cool slowly (see Fig. 11-2). 

Hardening 

I lie process of controlling the de- 
gree of hardness of steel and Steel alloys 
has become one of the most scientific 
processes in manufacturing- However* 
so far as amateur craftsmen are Con- 


Heat treating is accomplished by 
heating the metal and then cooling it. 
The heat, in some instances, may be 


cerncd it can be accomplished by heat- 
ing the metal to a medium cherry red 
and then rapidly cooling it by quench- 
ing it in water or oil (sec Fig. 11-3), 
This process produces a fine grain 
structure and extreme hardness. 


Meat Zveatmg 


fihis chapter covers ffre fallowing subjecta 

Heat Treating Equipment, 125 * Annealing, 125 * Hardening, 125 * 
Tempering, T 25 * Case Hardening,. T2? 


cles. After the tools were shaped, they 
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Tempering 

I Ins is the process of removing some 
or the hardness from 3 piece of metal 

m 

by heating. Tempering colors may be 
determined by watching the metal as 
it becomes hot. To see the colors dur- 
ing the process of tempering, die sur- 
face of the metal must have been pol- 
ished. When tempering by the color 
method, an open flame or a red hot. 
heavy piece of steel is used to beat the 
metal. The heat may be applied by 
laying the metal to be tempered on top 
of the hot piece of steel or by directing 
the flame of a welding torch in back 
of or away from die polished surface. 

As the metal becomes heated, you will 
see the polished surface change from 
one color to another, 

127 

As soon as the tempering color you 
are watching for appears at the point 
you are tempering, plunge the metal 
in the quenching liquid. r l able 4 lists 
the different colors and temperatures 
that are used to temper metals for van- □ wefdirig torch con be used successfully on small fobs. 



olls uses: 



Fig, 1 1-2, To tinned!, heat hardened lied 
to 0 cherry red (1400" Fahrenheit). Bury hot 
metal in lime r find- Cihes, or anal her non- 
combustible materia!, or leave in a turned- 
off furnace until metal is cold. 


TABLE 4 

TEM PEKING TEMPERA TU R ES 
AND COR RESPONDING COLORS 

Co for Ttmpenamc Ihz 

Srraw -j 2K Lathe tfjrvls h twist 

I drihs,, finishing loots 
Golden 469 Hammer fcce.-i. eolrf 


Yellow I chisels fur haul 

work 


Purple 

m 

Cold chisels for Or- 



dinary use (carpen- 



ter tools ) 

Dark Blue 

sso 

Hot chisels 

Pale Blue 

610 

Springs, screw 



d rivers 



(□) Hoot high carbon steel to a medium 
cherry red (1400° FahrCfiheil.) 



(b) Quench metal in dear cold water of off 
Move metaiE about in the water until cold, 


Fig. 11-3, Hardening Steel. 
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Case Hardening 

Case hardening is a treatment given 
to soft steel to product a hard outside 
shell. 

Carbonizing, which is one of the 
methods used in ease hardening, is the 
most practicable for school use. This 
method consists of keeping the metal 
hot while it is buried in a material that 
is high in carbon content, 

The simplest method of case harden- 
ing consists of packing the soft steel 
in a carbonizing material in capped 

Questions 

L Describe 'he proeett tor hardening 
steel, 

2. Who I Is annealing? 


C II A I’ 


pipes or metal boxes. These contain- 
ers are then placed in a furnace and 
kept red-hot for a period of an hour 
or more. The longer the steel is left 
in the furnace, the thicker the hard^ 
coed shell will be. When the container 
is taken from the furnace, it is allowed 
to cool slowly. After the metal has 
been removed from the carbonizing 
material, the outer slid] can be hard- 
ened by following the same procedure 
as previously discussed under “Hard- 
ening,” 

3. Whet is memnl by tempering cmd why 
do we temper steel? 

4, V/hol h case hardening? 


As in other trades, the n udder works 
with tools that have been developed 
specially to aid him in his work. To 
hold die molding sand when making a 
mold, the i Holder uses a This is 

a box-like wooden or metal frame, usu- 
al I) - rectangular in shape, consisting 
of two parrs, the cope and the drag 
(see Fig. 12-2a). In the figure, the 
cope is the bottom half and the drag is 
BO 

the i op half of the flask. Since the 
flask does not have a top or bottom on 
it f 71 voiding and bottom boards arc used. 
They must be as large as the outside of 
the flask and chick enough to support 
the weight of the sand. To move the 
sand from the pile and into the flask or 
riddle, a molding shove! is used. The 


1 E R 


12 


Making Castings 



(n) One-piece pattern- 


rhii chapter covers fhe following subject 

Pattern* for Melding, 12? * Tools to r Making O Mold. 12? * Foundry 
Sand. 132 * Woking a McM with a One-Piece Pattern, 133 * Making 
a Mold with a Split Pattern,. 136 * Welling *f Nonterrotii Mela Is, 13? ■ 
Pouring of Molten Metals., 133 * Clearing the Gosling, HO 

. ___ . 
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You have observed that 
there are several wavs to form metal 
into suitable shapes for our use. 1 he 
sheet e octal worker folds and cuts 
sheets and fastens the pieces together 
by riveting, soldering, or welding. The 
machinist uses metal cutting tools and 
machines to cut or form solid pieces of 
metal. The blacksmith forms metal by 
heating it and hammering it into shape 
oil an anvil. It will be our purpose 
now to describe how metal parts can 
be made by casting, that is, by pouring 
molten metal into molds. 

There are three distinct trades in- 
volved in producing a metal casting. 
First, the pattern maker makes a pat- 


tern, Second, the m older makes a sand 
mold by pressing molding sand around 
the pattern. Third, the molten metal 
is poured into the mold by tlic foun- 
dry man. 

Patterns for Molding 


some are made of metal. 1 hey may be 
made in one piece, two pieces, or sev- 
eral pieces. The most common are the 
one-piece pattern and the two- piece or 
split pattern (see Fig. 12-1), 

Tools for Making a Mold 



(b) Split pattern. 

Fig. 12-t. Patterns tar Molding. 

riddle (see Fig. 1 2— 2b) is a large sieve 
made of wond t with a heavy wire 
screen bottom. It is used to separate 
the moist sand into fine, loose particles 


cope or drag and around the pattern. 
The pceii end assures the working of 
the sand below the surface. The butt 
end packs or rams the sand from die 
top surface to the molding board, 
After ramming, the sand is above the 
top edge of [he cope or drag. To even 


as it is sifted or riddled over the pall cm. 
Patterns are usually made from ma- p] ie rammer (see Fig. 12 -2c) 

terials that art easy to work and shape, ^ usc< ] to p ac k the foundry sand m the 
such as soft pine wood. However, 
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Fig. 1 2— ) are capered* cylindrical 
pieces of wood or metal tubes. In use, 
the sprue cutter makes a bole in the 
sand, into which flic molten metal is 
poured. The riser makes a hole into 
winch the hot metal rises to the top 
surface of the mold after it has filled 
tfic cavity made by the pattern. Vent- 
ing the sand above and around the pat- 
tern in the cope aids in the escaping of 
gas and steam formed when the molten 
metal hits the damp sand, A wire with 
a sharp point makes a good vent wire. 
The stick and spoon (see Fig, 1 2— 2f ) 
is used to repair a damaged mold anti 
to an ]oo til around the pattern before 
lifting it from the Sand. 

The bulb fp<Mgk (sec Fig, 12-2g) 
is used to swab or wet the edge of the 
mold before the pattern is lifted. Great 
care must be used while swabbing in 
order not to get the sand at the edge 
of the mold too moist. Too much 
132 

moisture may be the cause of a poor 
casting, 

A gate cutter (Fig. 1 2—2 h ) is a chin 
piece of sheet metal bent into the shape 
of a U. It is used to cite a channel, 
know Ei as a gate, from tine mold to the 
bottom of die sprue and riser holes. 

Bellows (see Fig, 1 2— 2i) are used to 
create a stream of air. In molding, 
loose particles of sand often fall into 
the mold. The bellows are used to 
blow these particles of sand out of the 
mold and off the parting surface. 

Foundry Scmd 

Tire sand used when making a mold 
is known as foundry sand or molding 


fig. 12-2. Tools Ustd In Molding- (o) Flnsk. (b) Riddle-. ^-jHand rummer, (d) Trowel. saiiJ. It is a special mixture r.>f silica 
(el Sprue ond riser, (f) Slick and spoon, {g} Bulb spdsige. (H} Geo-e cutler, (i) Bellows, and clay, It should possess three quah- 


ties: (!) it must be refractory, which 


it off, a strike off bar, which is merely 
a straight piece of wood or metal 
1 finger than the width of the cope or 
drag, is used. 

After the molding board has been 
removed t the finishing trowel (see Fig, 
1 2— 2d ) is used to smooth the parting 
surface between the cope and the drag. 

Moist sand sticks together. There- 


fore, to keep the sand from sticking to 
the pattern and the parting surface be- 
tween the cope and drag, a finely 
ground material known ns parting 
con? pound is used. It is dusted over the 
parting surface of a mold and pattern 
from a cotton sack after the drag has 
been troweled. 

The sprue bole and riser cutters (see 


means that it will not melt at the high 
temperatures of molten metal, (2) it 
must have enough bond (day) to hold 
the shape of the mold during the proc- 
ess of pouring the metal, and (3) it 
must be of a consistency that will per- 
mit the escape of gas. 

Dry sand cannot be used for mold- 
ing, It must be dampened by the addi- 
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Fig. J2-3a. Pattern an molding board. 

tion of enough moisture in the form of 
water to make the sand workable. This 
process is known as tempering the 
sand. To temper, wet the ousidc of the 
pile; then cut through the sand with 
a shovel. Cutting through is the mix- 
ing together of the wet and dry sand. 
To test the molding sand for proper 
temper, pick up a handful and squeeze 
ii into a lump. T akc hold of each end 
of the lump and break it in half. If the 
edges of the break remain firm and do 
not crumble, the sand has been cor- 
rectly tempered. It is too dry if the 
edges break or crumble or if the lump 
falls apart. When the sand is too wet, 
it feds soggy and leaves the band moist 
and muddy. 



Fig. 1 2- -3b. Riddling the sard. 
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Making a Mold with a 
One-Piece Pattern 

The making of a mold, using a sim- 
ple or one-piece pattern by the hand 
method, is shown in detail m Mg, 

First, place the pattern 1 (see Fig, 12- 
3 a) on dve molding or pattern board 
2 . .Make certain at the same time that 
the largest end of the pattern is against 
the board and in the drag of the flask 
5. Note that the drag is placed with 
the guide pins down, 1 hen, riddle the 
sand to a depth of about one inch over 
the entire pattern (see Fig. 12- 3b) and 
press the riddled sand firmly around 
the pattern with the fingers. Nest, fill 
the drag with sand (see Fig. 12— 3c), 


Fig, T2--3e. Drag filled wiih sand. 

Then ram the sand around the pattern 
and the inside edges of the drag with 
the wedge-shaped end of the hand ram- 
mer as shown in Fig, 12-3d. Next pack 
the entire top surface of the sand with 


Fig. 12-3e, Aher exc«5? sa^id has b&Grt 
struck ufT. 

the opposite, or round, end of the hand 
rammer. The top of the packed sand 
should now be above the top edge of 
the drag. This excess sand must be re- 
moved or struck olf in such a way that 
the sand is left level with the top edges 
of the drag (see Fig. I2-3 c). Io do 
this, use a strike oft bar. Piace the bot- 
tom board on top of the drag and, as 
you hold the molding and bottom 
boards on the drag with your hands, 
roll it over as shown in Fig. 12— 3f* 
After the drag lias been rolled and the 
molding board removed, the drag will 
remain on the bottom board (see Fig. 
j 2-3g). The pattern is now exposed. 
The slick and spoon is now used to 
smooth the sand (see Fig, J2-3h) where 

134 


Fig. 3 2-3f, fleilirvg ihs drag. 


Fig. 1 2 — 3 d. Ramming the sand ofoufid the 
pajtern. 


it meets the edge of the pattern. Slick 
around the entire edge of the pattern 
to make certain that the sand docs not 
hang over the edge and onto the pat- 





Fig, ^2-3g. Drag lurned ovc:r. 


Fig. l2-3tr Locating sprue cutler. 


Fig. 1 2-3j, Dusting on porting compound. 

iem. Next, the other half of the flask 
(see Fig. J2-3S ) + which is called the 
cope, is set on the drag,, and the sprue 
cutter S is placed sx shown in the drag 
and near the pattern. A light coating 


Fig, 12-31, Drag removed from tops- 
ail d strike off the sand the same as you 
did before. Rap the sprue cut ter by 
hitting it lightly on all sides until it 
is loose enough to he pulled out of the 
sand. This leaves a hole 6 (see fig. 
J2-3k), which is funnel-shaped at the 
top, as shown. It is therefore easier 
to pour the melted metal into the sprue 
hole. After funneiing the sprue hole, 
lift the cope off the drag and stand it 
on its side or turned over on a board 7, 
as shown in Fig, 12-31. if the cope is 
to he turned over, place the board on 
it before lifting. The bellows 8 (see 
Fig. 1 2- 3m) or your breath may be 
used to blow off loose sand or parting 
material from both the cope and the 
drag. With a bulb sponge 9 (see Fig. 

1 2-dn), water is dripped or swabbed 
lightly oil the sand at the edge of the 
pattern. This extra moisture makes die 
sand more firm so that the pattern can 
be lifted without breaking the rim of 
the mold. Now turn the draw screw 
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of a parting compound is dusted onto 
tiie surface of the pattern and the 
sand as shown in Fig. J2-3p This will 
prevent die sand in tine cope from 
sticking to the sand in t lie drag. Now 
fib the cope heaping full of sand. Ram 
13$ 


Fig. 12-3h. Smoolhing sand around pattern. 
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Fig. 12-3m. Removing loose particles of 
sand. 



Frg. «2-3n. Swabbing around the puftern. 

10 (see Fig. 12~3o) into the hole in die 
pattern. A few taps on the screw will 
loosen the pattern. By carefully hft- 

m 

ing straight up on the draw screw, the 
pattern may be lifted from the sand. 
The cavity in the sand that was left by 
the pattern is the mold, A channel or 
gate 11 (see Fig. I2-3p) is cut in the 
sand to a depth of about three-eighths 
of an inch and one inch wide, con- 
necting the bottom of die sprue hole 
with the mold. The cope is then care- 
fully placed back on top of the drag, 
and weights (Fig. 12-3q) are put on 
top of die mold to keep the molten 
metal from raising the cope during the 
pouring process. You are now ready to 
pour die molten meca! into the mold 
cavity. When the metal has cooled and 
tlie sand has been broken away from 
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Pig. 1 2 -3(\ Ccjting 

re moved ■from mold. 


Fig. T2-3o. Lifting the potlem. 


Fig. 12-3p. CvMing l he gale. 

the citing: as s ft own in Fig. 12-3r t the 
sprue 12 and tEie gate 13 are either cut 

or broken off dose to die casting, 
After that you should proceed to grind 
or file the remaining edges until they 
are smooth. 

Making a MoJd with a 

Split Pattern 

A split pattern, as you have seen, is 
made in two pieces by being split 
down the middle. When you make a 
mold using a split pattern, the half 
without the dowel pins is placed on 
the molding board., Sand is molded 
around this half of the pattern in the 
same manner as step 1 ; 1 through 7 (see 
Fig. 12-3). The other half of the pat- 
tern with the dowel pins k now placed 


on the half that has had the sand 
molded around it. Make sure that the 
dowel pins fit into their proper holes 
in the other half of the pattern. Sand 
is then molded around this half of 
the pattern the same as in steps 8 
through 15, Iei step 15 „ both halves 
of i he pattern must be lifted from the 
sand. Then you should continue mak- 
ing die mold as indicated in steps 16 
through 19. 

Melting of Nonferrous Metals 

Almost any metal can be melted and 
poured into a mold. Aluminum, which 
is pre ferret! over cast iron because of 
its low nicking point, is ihc metal most 
commonly used to make castings in the 
general metal shop. Because aluminum 
melts at 1,218 degrees Fahrenheit and 
because brass, which is sometimes used, 
melts sit a temperature of between 
1,700 and 1,850 degrees Fahrenheit, si 
melting furnace that will produce ar 
least 1,900 degrees of heat is usually 
used, The melting furnace is cylin- 


drical in shape with an opening in the 
top of the cylinder (see Fig, 1 2—4)* 
Heat for the purpose of the melting of 
the metal is produced with electricity 
or by mixing air under pressure with 
gas, This will produce a temperature 
of approximately 1,900 degrees Fahr- 
enheit, Since metal must be heated to 
certain temperatures before it will be- 
come molten, some means should he 
provided for determining how hot the 
metal is, This may be done accurately 
with a pyrometer (see Fig. 12-5.) 
Temperatures of molten metal can be 
judged by their color. An experienced 
person call tcEE bv looking at tEic metal 
w he flier it is at flic rig] it temperature 
for pouring. The visual method of 
judging temperatures is generally used 
in die school shop where pyrometers 
are not available. Metal must be inched 
m some form of container, A crucible 
is most generally used when nonferrous 

metals are reduced to a molten state 
(sec Fig. 12-6). 


Fig. 1 2--3-q|. Weighting 
the cope and paufing 
the moflers moral. 
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Fig. 12-J, Go* -Fired Moiling Furnace. (Courtesy Sunbeam CorpJ 




Fig. 1 2 - 6 . The crucible is mode of fire- 
resisting day or graphite. 

flux is sprinkled on top of the molten 
aluminum just before pouring, It Is 
then stirred and the metal is skimmed. 
The use of this flux is not necessary if 
the metal was clean before it was 
melted, 

Great care should he exercised in 
handling molten metal. It is very hot 
and will burn a person severely. Many 
schools require students always to wear 
goggles when pouring molten metal. 

m 



Clearing the Casting 


Fig, 15-5, The pyrometer is used for tbe purpose of measuring 
of molten metal. 

Pouring of Molten Metals 

The crucible containing the molten 
metal must he lifted from the furnace 
before the meial can he poured. To 
Sift the crucible, crucible tongs (see 
Fig. l2-7a) arc used. The. crucible is 
then set into a crucible shank (sec Fig. 

1 2— 7b) . It provides a means for two 
persons to handle the hot crucible 
safely during the process of pouring. 

If the metal is aluminum, you may use 


After the metal has cooled* the sand 
ihe t&mpetefvre jg broken away from the casting. 1 he 



Ea) Crucible tongs. 



(b) Crucible shank; single end!. 


an aluminum refining flux before pour- 
ing, This is a cleaning agent used to 
dean aluminum casting mmh The 


fig. 12 - 7 .. Tools for Pouring Molten. Metal, 
(Courtesy /rduifrlof Equipment Co.J 
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casting is now ill its rough state, Be- have u high polish on it, the entire 
fore it can be used, it must be d caned, surface must he filed or sanded smooth 
The extent of cleaning needed on the before polishing. If it is intended for 
easting depends on what it is to be use as a machine part, the casting must 
used for. If k is to be attractive and be machined to specifications. 


Queslions 

1. Explain in ; full how heat mo/ be pro- 
duced for ihe purport of mclliil-g 

ntiFrt or brOiSr 

2. Name two lypes of pal terns. 

3. What i? parting compound used for? 

4. For what reason are vent Fiol&S mode 
in the sand* above and around the 
pa Item? 

5 . What three properties must all good 
maiding iflilds pojsesj? 


fl. 


P, 


10. 


W 


H A 


Explain the reason far riddling jand 
oyer the paStern. 

Explain Jfie reason for rapping the 
pattern. 

Haw can yoy teJI if file iand Is tem- 
pered properly? 

At what lemperalure does aluminum 
melt? 

Tell what is meant by nanferroui 
metaFs, 


R 
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Power Zools 


This diopter covers fhe following subjects: 

Power Hack; Sow, 14! * Grinder and Grinding, 1 42 * Drill Press ond 

Drilling., 144 * Engine Lotlie, 154 * Shaper, 171 * Miffing Machine, 101 


\>u wer- driven machine tools 
make it easy rt> form metal smo desired 
shapes and sizes. You appreciate power 
if you drill a hole or saw a piece of 
metal by hand. There are a very large 
number of machines that have been de- 
veloped to perform s pedal operations,, 
but we will study only six power tools 
—for, interestingly enough, ail other 
machines are adaptations of one or 
more of these six machines. 

Power Hack Saw 

1 here are two types of pow er hack 
saws. Otic has a reciprocating stroke 
with a saw blade like the one used in 
the hand hack saw, only heavier (see 
Fig, 13- in)- "I his machine moves the 
blade back and forth with about the 
same stroke as is used when sawing by 
hand. The other type of power hack 


saw has a blade similar to a band saw 
(see Fig. 13-lb). The blade does 
not move back and forth, but saws 
continuously. 

Using a Power Hack Saw I o 
use cither type of a power hack saw, 
first measure and mark the length 
of the metal to be cut- Next, place the 
metal in the saw’s vise, being careful 
not to tighten the vise. Carefully lower 
the back saw b I tide to about one-six- 
teenth of an inch of the metal. Do not- 
let the blade couch the work* Move the 
metal until the saw will cut just outside 
the measurement; then tighten the vise 
so that it will hold the metal securely 
while you are sawing- You are now 
ready to lower the saw- blade onto the 
metal and start the saw. 

Direct a stream of coolant right into 
the saw cut. TIm use of this coolant 


is very important, for if the blade is 
kept cool, it will stay sharp much 
longer. 

Watch the saw closely all the time 
the cutting is being done, and stop it as 
soon as the cut is completed. Always 
lift the blade to the “rest’ 1 " position 
when not in use. 

J 42 

Grinder and Grinding 

A grinder driven by an electric 
motor is now usually used for the 
sharpening of tools and the smoothing 
or shaping of metal. There are two 
common ty pes of grinders; the bench 
type (see Fig. 3 3 -2a), which is fas- 
tened to the top of the bench, and the 
pedestal type (see Fig. 13— 2b), which 
is fastened to the floor. Both of these 
arc made in various sizes anti for grind- 
ing wheels of different diameters. Most 
grinders are made to hold two grinding 

wheels,, one wheel of a finer grain than 
the otlier, so that the operator can use 
the coarser tine for rough grinding 
and the finer one for the smoothing or 
finish-sharpening of tools. 

I he grinder that is i curst commonly 
used in genera) metal shops is made for 
a grinding wheel fl inches in diameter 
and is powered by a !4 or [ / 2 horse- 
power motor with a speed of 1,750 
revolutions per minute. This grinder, 
however, is not designed for heavy 
grinding. The heavy-duty grinder is 
usually equipped with coarse grinding 
wheels and is used for heavy grind- 
ing and the smoothing of castings. The 
tool rest should be set very close to 
the wheel. It is best to have no more 
than one-sixteenth of an inch of space 
between rite tool rest acid the wheel. 

Some grinders are equipped with 
glass safety shields. A careful operator 
always protects his eyes with a glass 
safety shield or by wearing goggles. 

To grind metal, hold or press it 
against the face of a revolving grind- 
ing wheel. As the sharp cutting par- 
ticles of the wheel rub across the metal, 
they tear off small pieces. This causes 
heat to be generated, soon making the 
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Fig, 13 — I, Power Hock Saws, 
fa) Reciprocating type, Jeff, 
(Courtesy Armstrong ftJ-um Mfg. 
Co.) (b) Band saw type, be/ow-. 
(Coyrfejy WtlJi Alfg, Corp.)* 



MS 

metal so hot that it cannot be held by 
hand. Forth ermorc, if cutting tools 
are permitted to become coo hot, the 
temper in them will be ruined. There- 
fore. when you arc grinding, you 
should keep the mecal cool by dipping 
it frequently into water. 

Either soft or Esardencd steel can be 
ground For this reason, all tools chat 
are hard, such as the knife in your 
mother’s kitchen, your dad $ chisel for 
M4 

cutting wood, and the Cutting tools 
used in metal working, can be sharp- 
ened on the. grinder. ]lc sure they do 
not become overheated. 


When a tool is to be ground, it is 
supported on the tool rest and moved 
in a straight line slowly hack and forth 
across the face of the wheel. Cau- 
rroN: A ckmDiiii should n&ver ise 

L'Sl-UJ [V TlJERE IS A CAP OF MORE TlJ AN 
ONE-SIXTEENTH OF AN INCH BETWEEN 
THE FACE Of THE WHEEL AND THE MOOT 
REST. Al WAV'S WEAR UCKJtlLES WHEN 
grindjNU. You can buy a new pair of 
goggles, but not a new pair of eyes. 

Grinding Wheel Dressers. I he 
mechanical grinding wheel dresser (see 
Fig. 1 3- 3 a) has several wavy steel 
discs or star shaped cutters mounted 
on an axle and separated by thin discs 



{o) Bench grfcidfir. 



(b) Pcdvslul grinder, 


Fig. 13-2. Grinders. fCoLrrtesy Boidor Efeo 
fr/c Co.) 

of metal, fhtse dressers , arc made in 
several different sizes, the most com- 
mon of which has cutters 1 % inches 
in diameter and is intended for dress- 
ing wheels up to 10 inches in diameter 
and with a 2 -inch face. Another type 
of wheel dresser is the abrasive stick 
dresser (see big. 13— 3b); It is used 
mostly on wheels of small diameter 
that are mounted tm bench grinders. 
Using the G rhiding Wheel Ui'esset . 
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Fig. l3-3r If sparks appear when you are 
cleaning a wheel with a mechanical d raise*, 
if means ihe wheat ii grin ding off the leeth 
of the revolving cutlers, If this happens, use 
mate pressure a-goinst the face of fh* wheel, 
fa) Huntington grinding wheel dresser, 
(b) Diamo-Carbo grinding wheel dresser. 

1 lie surface of a grinding wheel must 
he kept clean and straight. A grinding 
wheel dresser is used for two purposes: 
first, to true op the wheel, and second, 
to dress the wheel, which is its improve 
or nlrcr its cutting action. In dressing, 
the outside layer of cJ llUccI abrasive 
grains and any loading of metal or 
foreign material that the wheel may 


have picked up is removed. This per- 
mits new acid sharp abrasive grains of 
the wheel to touch the work. 7 lie 
dressing of a grinding wheel may be 
thought of as sharpening it. 

When using either of the wheel 
dressers, support it on the tool rest, 
l lie gap between the tool rest and 
the wheel should be no wider than 
one-sixteenth of an inch. Hold the 
dresser firmly and move evenly across 
die face of the wheel. Dress off the 
wheel sparingly, for one enn easily 
waste away a good wheel by dressing 
too heavily. 

Drill Press and Drilling 

The drill is used to make a hole in 
a piece of metal, or to enlarge a hole 

14T 

that already has been made. To do 
tins, you must hold the drill either ill 
a drill press or in some orher turning 
device. Also, tlie material to be drilled 
must be Supported and Securely held, 
so that it will not turn. During the 
drilling process all of the cutting is 
done by the end of the drill as it re- 
volves and is advanced into the metal. 
The material that is CLit from the metal 
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to make the hole is called chips. 

Twist Drill, The two most com- 
monly used twist drills are the taper 
shank (Fig. 1 3-4a) and straight shank 
drill (Fig. l3-4b), In studying this 
Fig, J 3 -4b you will notice that tlie 
body I is composed of tlie flutes 2 f 
lands ?, margin 4, cone point 5, and 
that the -shank 6 is either straight or 
tapered* with a tang 7 on the end of 
the taper. The tapered shanks on drills 
conform to one of the tapers in the 
Morris taper series, which runs from a 
number 0 taper to a number 7 taper, 
7 he number 1 and 2 taper shanks are 
the ones most generally used in a 
general metal shop, 7 his type of shank 
holds better than a straight shank drill, 
as the tang fits into a sloe iti the socket 
which keeps the drill from slipping. 

Twist Drill Sizes, 'File diameters of 
twist drills are designated by numbers, 
by letters, and by fractions of an inch. 
The three different methods of indi- 
cating drill sizes are given hi Fable 5. 
By studying Table 5, you will note 
that tlie number drills range in be- 
tween the fraction drills up to about 

% of an inch and then the letter drills 
start and range up to about Ids of an 
inch. With the combination of num- 
ber, letter* and fraction size drills* holes 
of 138 different sb.es can be drilled 
in between number SO, the smallest 
size drill, and l / 2 inch. The drill size 
is stamped into die metal where tlie 
flutes join tlie shank, or right on the 
shank. If the size becomes marred or 
worn off, a drill gage may be used io 
determine the size of the drill (see Fig, 
13-5). 

Drill Grinding, The best way to 
learn how to drive a car is to drive one 
with someone riding with you to give 
you a few good tips on shifting, brak- 
Liig* turning corners, and stopping, just 

reading how r to do it will not make a 
good driver of you. The same is true 
of drill grinding. 

Io start, use a j/ 2 “ineh drill that is 
proper! y ground. Now step up to the 
grinder and practice without the 
grinder running (see Fig. 13- da). Hold 



(a) Taper shank drill!. 



(h) Straight shank drill. 


TANG 



Lhahk 




u*H6Uf r[_l?TES 

LAWS \ TJINf 





(c) Paris of a Swist drill. 

Fig. 13-4. Twist Drills and Tberr Paris. (Courtesy C/cvelorrd Twdsr D-riff Cod 
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TAM F. 5 


OF U f [RE 


DF.CTMM 
GAGE, LETTER, 


EQUIVALENTS 

AND FRACTIONAL SIZE DRILLS 


fT’dfit ional 
She Driiif 
(Inches) 

Wire 

Gage 

Drills 

Decmd 

Equivalent 

(Inches) 


SO 

.0135 


79 

,0145 

1/64 

i f«. -■■■■- 

0156 


7S 

.0160 


77 

JOIS0 


76 

.0200 


75 

.0230 


74 

.0225 


7? 

,0240 


71 

-0250 


71 

,0260 


70 

.0250 


69 

.0292 


6R 

.0310 

im 

, 

.0332 


67 

.03 20' 


66 

.0330 


<55 

.0350 


64 

.0360 


6} 

.0370 


61 

.0380 


6C 

.0390 


60 

.0400 


59 

.04 ED 


5P 

.0420 


57 

.0430 


56 

.0465 

3/64 

, i 

.0469 


55 

.0520 


54 

.0550 


53 

,059? 

1/16 

Nl 

J0625 


52 

j0S3J 


51 

.067(1 


50 

,0700 


49 

,0730 


48 

.0760 

j m 


j07B1 


47 

j07RI 


46 

.OR 30 


45 

-0R20 


34 

.0560 


4} 

.0fr90 


42 

.0935 

i/n 


.0937 


43 

.(i960 


4C1 

.0930 


59 

.0995 


38 

,101? 


37 

.3010 


56 

.1065 

7/64 


.1094 


35 

.1100 


34 

.1110 


33 

.1130 


52 

,11(50 


?1 

.3200 


Fram'd? rind 
Size Drills 
(lathes') 

IFrrf Girgc 
end better 
she Drills 

Decimal 

Equivalent 

(.Inches) 

1/8 

\ | II IB 

.1250 


30 

.1205 


79 

,1360 


2R 

.1405 

9/64 

.... .... 

.1406 


27 

.E440 


U 

,1470 


25 

.149? 


24 

J520 


23 

,1540 

5/32 


.1562 


22 

.3570 


21 

.1590 


20 

.1610 


19 

,1660 


IB 

,169? 

1 1/64 



,1719 


17 

,1730 


36 

,1770 


15 

.1800 


14 

,1820 


13 

,1850 

i/16 


J875 


12 

.1590 


31 

-3910 


30 

-3935 


9 

.I960 


S 

.3990 


7 

,20 ID 

13/64 


.2031 


6 

-2040 


5 

-205? 


4 

.2090 


J 

22130 

7/32 

,,,, , l la 

,2187 


2 

,2210 


1 

.2280 


A 

.2340 

15/64 

, , 

,1344 


E 

.23SD 


C 

.2420 


r> 

.2460 

3/4 

F. 

.2500 


F 

.2570 


G 

.2610 

17/64 


-2656 


H 

.2660 


1 

.2720 


J 

.2770 


K 

.2810 

9/32 

. ... .. . 

.28 E 2 


L 

.2900 


M 

,2950 

19/64 


,2969 


N 

,3020 

5/16 

■ 1 IMII 1 

,3 [2? 


O 

.3 [60 


P 

.3230 


die drill near the point between the 
forefinger and the thumb and place the 
back of the second or third finger on 
tine tool rest. This steadies the drill 
Hold the shank in the other hand and 
to the left as in the illustration- Move 
the point of the drill op to and against 
the wheel. Now turn the drill with the 
hand holding the shank until one of 
the cutting lips 15 horizontal or parallel 
to the grinder too) rest. 
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(a) Drill goae lor (b) Dj -111 goge lor 

number or wire gage FraeEiandl size drills, 

size drills. 


Fig. 13-5. Drill gages ora used ho delerrmne 
[lie sizes of number,, lehter, and fraction size 
drills that are smaller tFion W En dianielfrr, 
(Cwrlesy L 5- STarretf CoJ 

The shank of the drill should he 
lower than the drill point. Lower the 
drill shank while keeping the point of 
the drill in contact with the face of 
the grinding wheel. When the heel 
of the drill point comes into contact 
with the wheel remove it. Repeat this 
several times until yon have the knack 
of keeping the cone point in contact 
with the wheel during the process of 
lowering the shank. 

When you feel that you are ready,, 
turn on the grinder and do exactly 
the same things you did when the 
grinder was nut running. However!, 
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TABLE 5 ( contiitued) 


DECIMAL EQUIVALENTS 

QF WIRE GAGE, LETTER, AMI FRACTIONAL SIZE DRILLS 


Fraeiimnxl 
Size Drills 
[Inches} 

[.ester 

Size 

Drills 

Decimal 
Equivalent 
f Inches) 

Fractional 

StZti Drill? 

(Inches} 

Letter 

Sine 

Drills 

Decimal 

Equivalent 

[inches) 

21/64 


,3281 

19/12 


.5917 


Q 

,3120 

39/64 

. .. ... .. 

.4094 


R 

.3300 

?/« 

Ial 

.6250 

U/32 


-3437 

41/64 


.6406 


S 

3m 

2 1/3-2 



.6562 


r 

.35 BO 

43/64 

....... . 

.6719 

33/44 

■■i i BI ii 

.3 594 

11/Ed 

j, 

,6875 


V 

.3680 

45/64 

■ ■ ■■ilia 

,7031 

3/3 


.3750 

23/32 

,, ,, lall 

-7)37 


V 

.3770 

47/64 


.7344 


w 

J860 

3/4 



-7500 

25/M 


.3906 

49/64 

,„, ria 

.7656 


X 

.3970 

25/32 

■; ii ip-in 

-7832 


Y 

.4040 

JL/6+ 


.7969 

13/32 

■■■ji ip i 

.40(52 

13 /Efl 


J3I2J 


z 

.4130 

53/64 

j, IJ.I.S. 

.8231 

27/64 

... 

,42 19 

27/32 


-8437 

7/16 



.4375 

55/64 

i-ir 

-S594 

29/64 

jkl.ULI 

.453 ! 

7/fi 


-0750 

35/32 

l.ldl l.l 

.46B7 

57/64 


J3906 

31/64 

a, Ull , , 

.4844 

29/32 


,9062 

m 

. ..liU 

Jooo 

59/64 


,92! 9 

33/64 

ll>lal lrl 

.5156 

15/16 



,937? 

17/32 

■ m ■ ■ - - ■ 

.5312 

61/64 


.9531 

35/64 


.5469 

31/32 


.96*7 

9/16 

iji l 

.5625 

63 /64 

ill'll in 

■9344 

37/64 


,57*1 

1 


1.0000 


this rime do wot grind much metal 
off the drill; just polish op the point, 
while trying to keep the same shape 
as the point had when you started. 
Check your work several rimes with 
a drill sharpening gage (see Fig. 13- 
6b). Remember that the correct lip 
clearance is 12 to 15 degrees (see 
Fig. I3-(5 c), til at the proper lip angle 
is 59 degrees (see Fig. I3-dd) t arid 
that both cutting lips must be the 
same length, Do not become discour- 
aged* for it takes practice to he able 
to sharpen a drill properly. 

Once you have sharpened the drill 
correctly, try it on a piece of metal. 
If it drills easily and cleanly., you have 
done a good job of drill grinding. 

Drill Cl luck. A drill chuck (see 
Fig, 13-7) is made to hold straight 
shank drills. It generally has three 
jaws, which are tightened onto the 
shank of the drill by turning of a key, 
which is not a pare of the chuck. Be 
certain that this key has been removed 



before start! tig the drill. 

Adapters for Taper Shank Drills. 
Taper sleeves (sec Fig. 13-8) build 
up or increase the size of a taper shank 
drill or drill chuck. The tapered 
^ shanks on drills and chucks are gen- 
erally Morse standard tapers. Morse 
standard taper sizes are numbered from 
Hk 0 to 7. To increase the taper shank on 
\ a drill from a number 2 taper shank 
Tv.jl to a number 3 taper shank, a taper 
'^W w -kh £> number 2 taper on the 

ijjf inside and a number 3 taper on the 
outside is used, 

id burn Machine Countersink, Countcr- 
d to oh- sinking with a machine countersink 

rhe drill (see Fig, 13-9) involves making a 60- 
d Twht degree chamfer around the inside edge 
of a drilled hole (see Fig, 13-10). 
Because die countersink cuts as it re- 
volves, it can be used in a drill press. 
In use t the countersink should be run 
at a slow speed. 

Ushtg a Mac bine CoiwterSstJk to 
Countersink s Hole, To countersink 
a hole, first select a countersink of the 
proper size and place it in a drill chuck. 
Next, hold work to be countersunk in 
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Tig. 13-7, fn use, the toper shank of the drill chuck is Irt seated )i>to ihe tope-red socket of 
ihe drill press or I cube. (Courtesy Jacobs Mfg. Co.) 



150 


fig, 1 3— S. Drill sleeve adaptors for Morse toper shank drills or taper sleeves are used when 
tl Is necessary to increase- ihe size af the taper of a taper shank drill, (Courtesy Cfeve/and 
7wirf Driff CoJ 


DRILLED *HO COUNTEBSUMP! HOLE -r 

/ 


,-,™- hole 


Fig, 13-10. Holes are generally counter- 
sunk to fit the heads of rivets, screws, or 


Fig. 13-9. Machine Countersink. (Courtesy Cleveland Twist Driir Co.) 


bolts. 


a drill press vise or on the drdl press 
rabie. Align the countersink with the 
drilled hole and clamp die drill press 
vise or work to the drill press table. 
Adjust the drill press to run at a slow 
speed and countersink the hole by ap- 
plying just enough pressure to keep 
the countersink cutting. Stop counter- 
sinking when the hole is countersunk 
to the correct depth. 

Drift Keys, Drift keys are wedge 
shaped (see Fig. 13-11) and are used 
to remove cite tapered shank drills or 
drill chucks from a tapered socket. 
1 )rift keys are made in 8 different sires, 
sizes 0 to 7, size 0 being the smallest. 

Center Punch. The center punch 
is flat on one end and sharpened to a 
90-degree point on the other end (see 
JJJ 

Fig: 13-12). It is usually used in mark- 
ing the center location for drilling a 



vent It from falling onto the drill press tobic. 



Fig. 13-19, Cenler punches are made in 
different sizes, as small drills require a small 
center punch mark and large drills a large 
center punch mark. (Ca-urfesy L 5. Storreff 
Co.) 
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Fig. T3-13. The center punch should be held 
perfectly straight up and down while you 
ore center punching the locoliufi for dri. iing 
a hole. 

little. 

Using 3 Center Fun eh to Make an 
Indentation at the Location for Drill- 
ing a Hole. Because the point of a 
drill is no c very sharp, it has a tendency 
to wobble on a metal surface before 
sorting to drill. To make sure that 
the point does not wobble, an indenta- 
tion should be made in the metal with 
a center punch, right where you wane 
ro make the hole. To make this punch 
mark, hold the point of a center punch 
on the location for the hole {see Fig- 
13-13). Strike ihc center punch a 
sharp blow with a hammer. Hus 

in 

punch mark should be a little larger 
than the web at the point of the drill 

Drill Press, Drilling is a machining 
process for making new holes or for 
enlarging existing holes. The machine 
used for making or enlarging holes is 
called a drill press. The cutting tool 
used is a drill. It is licit! its die drill 
press arid driven by it when cutting a 
hole. In addition to the drilling of 
holes, the drill press is used for ream- 
ing, counter bo ring, countersinking, 
and spot facing 

Studv Fig. 13-14 and familiarize 
yourself with the parts of the drill 
press, trying to figure out what each 
part is for. You will notice that it 
has four main parts, the base, the col- 
umn, the table, and the head. 

The speed at which the drill runs 


is controlled by step-cone pulleys on 
the motor and spindle. Placing the belt 
<m the largest pulley of the motor 
step-cone pulley and the smallest pul- 
ley of the spindle stcp-cooe pulley 
gives the fastest speed at which the 
drill press wilt run. To change speed, 
the machine should he stopped and the 
belt switched from one step-cone pul- 
ley to the other on both motor and 
spindle pulleys. 

The work to be drilled should never 



Fsg. 13-14. Drill presses are made for both 
small and heavy work. The small table, or 
flpcr, model it v?^d in. mosl general moral 
shops. fCaarfesy Walker- Turner.,? 


be held in the hands while the hole is 
being drilled. In studying Fig, 13-15, 
you will note that three safe methods 
of holding the work arc shown. 

Drilling Holes at a Drill Press. 
When drilling a hole with the drill 
press* Select a drill of die correct size 
and place it in the drill press spindle 

or a chuck. Lower the drill and move 

m 

the metal unrii the point of the drill fits 
into the center punch mark. Now 
clamp the metal to the drill press 
table as shown in I'ig, 13-15, Regard- 
less of how accurately the center 
punch mark and the point of the drill 
arc lined up, there is always the pos- 
sibility that the drill will start drilling 
off center, When the location of a 
hole rmtsr be very accurate, the hole 
size is scribed around the center loca- 
tion and hghf prick punch marks arc 
made on this line (sec Fig, 13-1 6a). 
The drill is then started and lowered 
i >n f o th e meta I , A very shill la w dc p ces- 
sion is drilled. The drill is raised and 
the edges of the cone depression are 
compared with the scribed and 
punched circle. This must be done 
before the drill is permitted to cut its 
full diameter. If the depression appears 
io be off center (sec Fig. 13- 16b), a 
round nose chisel is used to make a cut 
on the side toward which the drill is 
to be drawn. 

Now cake another light cut with 
the drill. Compare the cone depression 
and circle again. If needed, make an- 
other cut with the chisel. Continue 
until the drill cur is centered within 
the circle. The speed at which the drill 
should run is governed by its size. 
Remember that small drills should run 
at a higher rate of speed than large 
ones. This rate of speed is obtained by 
changing the belt on the drill press 
from one step on the pulley to another. 
Drill the hole by applying enough 
pressure on the drill so that a contin- 
uous flow of metal chips will be ejected 
from the hole. A cutting oil should 
be used when drilling iron or steel, but 
nut when drilling cast iron. 
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wan* 


FADS 


Fig. 1 3”T5. Tile melal must always be held 
securely ta .he drtff press table. 
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Fig- 13-17. Engine Lathe. (Courtesy Souffi 3 end Lathe WorJri.J 


Fig. 13 16. Drill (Jo bales that have started, 
off center can be drown back on center 
through careful use of the round nose cold 
chisel and the drftf press. 

Engine Lathe 

The engine lathe is a machine used 
co turn metal objects that are cylin- 
drical in shape. It may be said that it 
is the father of all machine tools, In- 
deed, it would be most difficult to 
build other machines without it. It 
is possible to produce a larger variety 
of work with a lathe than with most 
of the other machine tools. 1c is usu- 
ally powered by an electric motor. 
Some laches have automatic feeds, a 
varied selection of speeds, and can be 
used to cut threads. The metal being 
turned is held between centers in a 
chuck or on the face plate. Although 
the lathe (see Fig. 13-17) as we know 
it today is far different from the tree 
lathe of two hundred years ago, fund a- 
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mentally at performs the same purpose 
as the original machine. 

The major parts of an engine lathe 
are the bed, the hcadstock, the carriage, 
and the tailstock. Study Fig.. 13-17 

carefully and learn to identify these 
parts. 

The Fwadstock assembly contains the 
pulleys and gears that revolve the spin- 
dle. It is the spindle (see Fig. 13- 3 7a) 
that in turn revolves the work in the 
lathe. The carriage is an assembly of 
several parts: an apron, b t the cross 
feed* c, the. compound rest, d t and the 
tool post, t\ which li olds the cutting 
151 

took The cutting tool is fed along die 
work by the lead screw, /, which re- 
volves as the lathe is operated. 1 lie 
gears in the feed mechanism) g + may be 
set to control the forward movement 
of the cutting tool along the piece 
being turned. The tailstock can he 
moved along the ways to fit the length 
of the piece being turned. 

Tool Bits. The tool bit must be 
harder than the material it is to cut. 
For that reason, cutting tools or tool 
bits for lathe turning arc made of high 
carbon steel, high speed steel or tung- 
sten carbide steel. Each of these metals 
can be made harder than the metal 
being turned. 

Grinding a Tool Bit . The end of a 
tool -bit blank (see Fig. 1 3-1 8a) must 
be ground before it can be used to cut 
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BLANK A 


RIGHT-HAND ROUND' NQSE LEFT-HAND RIGHT-HAND 
FACING TOGL TURNING TOOL TURNING TOOL TURNING TOOL 


LEFT- HA N D 
FACING TOOL 


(b) Common fool hi! drapes. ^Covr/csy Armstrong Bro s. Tofl-f CoJ 


BACK fiAK£ 


SIDE 

RAKE 


SIDE CLEARANCE 
3 ' TO 10 * 


FRONT CLEARANCE 
3 " TO IE* 


os the fined resells of turning depend tllCtal 


"Flic more common cutting shapes 
ground on tool bits are the round nose, 
right-hand turning, left-hand turning* 
right-hand fating, and the left-hand 
fating tool (Fig. 13-lSb). The round 
nose tool bit can be ground with a 
cutting edge on either side of the found 
ruj.se, and may be used for either rigln- 
or left-hand turning. "The right-hand 
turning and facing too] cuts on the 
left-hand side of the tool. The left- 
baud turning and facing tool Cuts on 
the right-hand side of the tool. As in- 
dicated by their names, the turning 
tools arc used to turn outside diam- 
eters. Facing tools are used to true up 


{a} Slrnighl shnnk lool holder 


£b) Lefl-hcrnd offset tqol holder. 
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Aligning Lai be Centers; Lathe cen- 
ters art in alignment when the points 
of die two centers touch each other 
(sec Tig. 3 3-21 a). If they Jo not line 
up point to point, the work being 
turned will be smaller at one end than 
at the other, This is known as a taper. 
To make a straight turned piece, you 
must always make certain that rhe cen- 
ters are in alignment before placing 
work between them, lo check the 




Fig. 13- IP. The> seleelion of ihe l*ol holder depends on the work 
being lurried. (Courtesy Armstrong Brothers Too! Co.) 



alignment of centers* use etiher one of 
the following methods (see Fig. 13- 
21a): The first method is to have both 
center points touching. The second 
method is for the index lines located on 
the back of the tad stock be tow the 
hand wheel touching each other as iti 
Fig. 1 3-2 lb. To align the centers by 
the first method, first loosen the tail- 
stock damping nut, a (Fig. !3-21b), 



fiat surfaces, such as the ends of the 
metal being worked on. 

All tool bits must be ground so that 
only the sharp cutting edge contacts 
die metal being turned. Therefore, 
tool bits are ground with back rake, 
side rake, side clearance and front 
clearance (see Fig. 13-1 Sc), 

Tool Holders, Tool holders arc 
designed to hold a square shaped bit. 
They arc made in various forms, 
namely, the straight shank, and the 
left- or right-hand offset (see Fig. 
1 3 - 1 9 ), 


Lathe Centers. Metal being turned 
in a lathe is revolved between two 
centers (see Fig. 1 3-2(3). The center 
used in the tapered socket of the bead- 
stock spindle revolves as the lathe is 
run. Therefore, it is known as the 
live center. 

The center used in the tapered 
socket of i he tailstock spindle docs not 
revolve and is known as the dead cen- 
ter. This center, which is always hard- 
ened, serves as the bearing upon which 
one end of the metal revolves while it 
is being turned. 


and move the tailstock toward the 
heads cock until the point of the dead 
center almost touches the point of the 
live center. If the points of the centers 
touch, they are in alignment- If they 
are out of alignment, however, and the 
dead center should be moved to the 
right, screw jn the right set-over screw, 
b, and screw out the left set-over 
screw. Do just the opposite, to move 
the center to the left. Then tighten 
both set -over screws and again check 
the alignment of the centers. In the 
sec oiid method, line up the graduation 
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(a) Universal chuck. 



— • i 


n& 


•w; ■>-: 

t i'. ■ :■■■ ■ ■ 11 


• J-'i 




Fig. 13-24, \n sBltEng She- fool, it may help 
io sb i if to ike point oF a center before itie 
chuck is pi ocnd oil tFie head stock spindle- 

24), If a little bump is left right at the 
center, the too] bit was not sot right 
on center. To remove this bump, set 

, the tool bit to the center of the bump 
b) Mv-dnt d«L iCvuOvy C ^ moth cr cut across the face 
;huck Co j 

Fig. 1 3 - 23 . Lathe Chucks, 
i&<7 

nsirf direction until the i 


l .■SX r Ft- -f -1 


■i p - 1 -I'’i T I K r 



THE SURVIVOR VOL. 8 

159 

marks on the back of the tallstock, f ; 
rills is also done by adjusting the set- 
over screws. 

Face Plate. The face plate (see 
Fig. 13-22) fastens to the heads cock 
spindle, and turns as the lathe is run. 
it is generally made of cast iron and 
has holes or sloes in it. These may be 
used to clamp metal to the face plate 
for turning or facing. They may also 
he used for driving the lathe dog. 

Lathe Chucks. A chuck is a clamp- 
ing or holding device used for holding 
work that cannot be held between the 
centers of a lathe. There are two kinds 
of chucks; the three- jaw Universal 
chuck (see Fig. 1 3— 23a) and the four- 
jaw Independent chuck (big, 1 3 — 23b) - 
When one tightens the Universal 
chuck, ah three jaws move at the same 
rime. For this reason, it is a self- cen- 
tering chuck. I lie other chuck lias 


Fig. 1 3—22. Tocb Plates. fCnUJ-teiy S QVth 
fiend Laths Works.) 

four jaws, each of which can be moved 
independently. For this reason, it is 
called the Independent chuck. 

Tightening Metal in a Lathe Chuck. 
To move the jaws of the lathe chuck, 
first insert a lathe chuck wrench into 
tilt square socket on the side of the 
chuck: Open the jaws of the chuck by 
turning the wrench until the opening 

is larger than the diameter of the metal 
to he turned. Insert the metal into the 
chuck and turn the wrench in the op- 


grip the metal. 

Facing Work Held in a Cbtt-ek* 
Facing is tine cutting or smoothing of 
die flat surfaces on the ends of bars of 
metal. This operation is commonly 
called radial facing. When facing 
work that is held in a chuck* either a 
round nose or a facing tool may be 
used, Set the cutting edge of the tool 
bit against the center of the face of 
the work. Advance die tool against 
the metal by moving the carriage along 
die ways toward the headstock. Ibis 
will permit the tool bit to scarf cutting. 
Hold the carriage so it will not move, 
and turn the cross feed handle (see Fig. 
13- 1 7c) in a counterclockwise direc- 
tion, The tool bit will now cur from 
the center of the metal and across the 
face to the outside edge (see Fig, 13- 


FEg.. 13-25. Combined Drill and Counter- 
sink. (Courtesy Cleveland Twist Drill Co.) 

of the metal If the face is now per- 
fectly smooth, the end has been prop- 
erly faced. 

Combined Drill and Counter- 
sink, A combined drill and counter- 
sink (see Fig, 13-25) drills a hole and 
countersinks it at the same time. It is 
used to drill and countersink work 
centers in the ends of round bars be- 
fore they are placed between the cen- 
ters of a lathe. 

Drilling Center Holes. I apered 
holes most be drilled in both ends of 
a piece of metal before k can be placed 
between the centers of the lathe. I hese 
holes are drilled and countersunk with, 
the combined drill and countersink. 
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COMBINATION 



Fig. T3-26. The small drill on the end of a drill and countersink combined breaks easily. 
Always run the Salhe at a Hast speed when L/Srng this drill. 


There are several methods of locating 
the center holes before drilling them, 
We shall consider only one,, the drill- 
ing of center ho les with a thre e- jaw 
Uni versal lathe._c.huck, The accurate 
drilling of these holes is very important 
and requires careful attention. The 
ras (stock must be in perfect alignment 
and the metal which is held. in a lathe 
chuck must be faced before work cen- 
ters are made. Place the countersink 
and drill in a drill chuck and insert it 
in the raiktock spindle, Then, move 
the tailstock up until the point of the 
drill and countersink arc within one 
inch or less of the metal (see Fig. II- 
26). With the lathe running, advance 
the drill and countersink into the end 
of the metal until the center hole is 
drilled and reamed to the correct depth 
(see Fig, i 3—27) - 

Lathe Dog. There are a number of 
different kinds of hr he dogs. How- 
ever, the safety bent tail lathe dog, 
as shown in Fig. 13- 28, is . a good ex T 
ample, since it is ..widely used in school 
shops. 

Fastening, the Lit the Dog on the 


Metai The lathe dog is used to drive 
the work that is held between centers 
of the lathe. For this reason, it must 
he positioned close to the end of the 
work that is to be held on the live 
center and the screw tightened, The 
tail of the lathe dog is inserted into 
one of the slots of the face plate, I he 
drive for turning the work comes from 
t he fac e plate, as it turns the tail of the 
dog, 
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Lathe Turning, Now that you 
have an understanding of some of the 
lathe accessories and of how to pre- 
pare a piece of metal for turning, you 
arc ready to start to work. You can 
begin by mounting a piece of round 
stock 1" in diameter and 6" long in the 
lathe, and turning it to a finished di- 
ameter of 

Mounting Work Between Centers. 
Start by drilling the center holes and 
clamping a lathe dog on one end of 
the metal, as shown in Fig. 13-29. 
You are now ready to place the work 
between centers. First lubricate the 
center hole that will be held by the 
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(a) Properly drilled and covnler&uiik work 
C&nter. 



(b) Drilled l-Oo ibollow and al wrong angle. 



(c) Drilled and countersunk too d&ep. 


Fig. 1 3-27, A rule-of-lhumb method of es- 
timating when ihe torrent depth hat been 
drilled is- to a jo the depth of the drill plus 
about 2 A the length of the countersink. 

dead center. Place the work on the 
live center with the tail of the lathe 
dog in a slot of the face plate. Next, 
move the tailstock along the bed of 
the ladie until the point of the dead 
center is close to the cm! of the metal. 
Tighten the tailstock clamping nut. 

I urn the tailstock hand wheel to run 
the dead center d into the center hole. 
Adjust, i he dead center so that the 
work turns freely Ijut at the same titue 
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Fig. 13-23, Lathe dog* rare? made Em different 
Si ESS to ffl stock of various diameters. 
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is held in such a way that there is no 
end play between the centers h and d. 
When the work lias been properly ad- 
justed, no more than about tw o inch es 
of the tatlstock spindle e should be 
p rc ) jectmglrpm the tailstock. 

Using the Faint of a. I, at ho Center 
to Set the Too! Bit for Turning. To 
set the too! bit for turning* hold die 
cutting edge about x AT f above the 
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point of die live center (see Fig. 13- 
JO) . Once the correct setting has been 
obtained, tighten the tool post screw. 
Check the setting a second time to 
make sure it has not changed during 
the tightening. When properly set it 
sh on Id appear when you look down on 
it as in Fig, 1 3 — 30a, and from the end, 
as in Fig. 1 3— 30b. 

Straight Turning. With the work 
between die centers and the tool bit 
properly set, you are ready to start 
straight turning, T he amount of metal 
to come off before the finished size is 
reached should be removed with as 
few cuts as possible. These cuts are 
known as roughing cuts. Thcyjshould 
remove _nietal as fast as possible down 
to within or of "the finished 
diameter. The first roughing cut is 
164 

started by moving the tool up to, but 
not touching, the end of the metal 
held by the dead center. Now start the 
lathe and, feeding by hand, r ake a cut 
dial is about / z " in length and stop 
die I at lie. Do not move the tool away 
from the metal; measure the diameter 
just cut with calipers or a microme- 
ter.. If the finished size has been 
readied, engage the feed and take 
a cut tli at is from / t to the 
length of the .work, as shown by h % 
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Fig, J 3-3 la. Disengage the feed, but 
do not change the setting of the tool. 
Then, move the carriage and tool back 
to the dead center. If a second or 
third roughing cut is needed, repeat 
the operation until you are within Wi" 
or Vs 2 " of the finished diameter. Re- 
move the work from the lathe and 
damp the lathe dog on the opposite 
end. Place the work back between the 
centers (sec Fig, 13-3 lb). Start the 
lathe and engage the feed. Rough turn 
the end a to the same diameter as the 
other end, h. Now you are ready to 
take a finishing cut. Resharpen the 
tool before making tilts cut. Finishing 
cuts are made rhe same as roughing 
cuts except that a light, smooth cut is 
made with a slow feed. Great cate 
should be used in checking the diam- 
eter when making the finishing cut, 
since work cut under size is useless 
and becomes scrap. 

Tifrvhig a Shoulder, To turn a 
shoulder, place the work between cen- 
ters or in the lathe chuck. Then, lay 
out and mark the location for the 
shoulder. With a turning tool* rough 
turn the metal to within. % T f or X A T* 
of the finished diameter. Stop the 
cu t within 14-T-cf the location for the 
shou lder (see Fig. 13-3 2 a). Now 
make a finishing cut to the shoulder 



LWE CCNTE 


BfWT TAfL 0 
LATHE DQi 


DEAD CENTER 


TAHlSTMh; 

SPINDLE 


Fig, 13-29- When the deed center Is adjusted too tightly, il will often cause the point of 
the dead center So wear or be twisted off. 







THESURVI 




fuftnihG mpt. 


f H-LE T HEWOVEU 
07 point of FACING ToOc 




FACING 

TOOL 


When removing the radiuj with 
tool, be careful that you do nol 
at the shoulder than the finish 


lhe Facing 

hould be made lo reduce the metal dawn to cut deeper 

diameter. 
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Fig. 13-33. Thu cenlUr' thou Id bo 

offsef tov/fjid I he f ro-ml of lhu Idlhe for turn- 
img retd si topers. 

Now engage the ci'<jss feed mechanism 
so that the tool will be backed out and 
away from the finished diameter fac- 
ing the shoulder. Often more than one 
facing cut may be necessary to remove 
die rad ims and face die shoulder to its 
proper location. 

Taper T ttrnmg. Taper turnin g 
means cutnug__the metal _so , that k 
gradual l v becomes smaller ant! smaller 
from one end to tire othe r. The point 
of a pencil is tapered; starting from 
die size of the pencil, it gradually be- 
comes smaller and smaller until it be- 
comes a point. This gradual decreas- 
ing m diameter nukes the taper- 
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TEg. 13—34. If Ihe tciKstock sel-over 3vaj been do-ne taccu rat&ly.r ihe rope* wilt be cut to ihe 
ccrred sizu. 


1 o cut a taper, wc must first know 
the amount of diameter, expressed in 
inches, that die metal should decrease 
in size for each inch or foot of its 
length. The taper per foot is found 
by multiplying the amount of taper 
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per inch by 12, If the taper is %” per 
i nch, it will be 12 X I4T or_j,ii" 
of taper per foot. In some eases we 
know the taper per foot, but not the 
taper per inch. When this is the case, 
the taper per foot is changed to taper 
per inch by dividing by iZ. For ex- 
ample, a taper of I / 2 " per foot divided 
by 12 equals \i' r of taper per inch. 
Tapers may be cm in several different 
ways. Only two methods will be con- 
sidered here. The first method is tire 
tail stock per- over method and the .sec- 
ond method is setting the compound 
rest at an angle '- 

Tailstock SetiQvei' Method, lo 
_turo a taper by setting over the tail- 
stock, first figure the amount the tail- 
stock is cc> be moved to the right or 
left by die following ruler. Divide she 
taper h hi chef per font by 12 to re-j 
duce the tape) to inches per hick. Then 
? Multiply by the total length of the 


piece in inches end divide by 2. The 
quotient ini// he the set -over of the 
tailstock. 

Two methods may be used to meas- 
ure the amount of tailstock set-over. 
The first method is to measure rhe .dis- 
tance bet wee n the index lines (c, Fig, 
] i-3 3 a) on the back of die tailstock. 
The second method is to measure the 
distance between die two points of the 
live and dead centers (Fig. 13-3?b). 

After calculating the amount of sec- 
over, loosen the tailstock clamp nut a. 
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To move the center to the right, loosen 
the set-over screw oil die back of the 
tailstock and screw in die front set- 
over Strew h. With a rule or dividers, 
measure the amount of offset between 
the graduation marks on the end of the 
tailstock (e. Fig. 1 3-3 3 a). Or, with a 
rule, measure the amount die two cen- 
ter points a and b are out of align- 
ment (Fig. 13-3 3b). Tighten both 
set-over screws and check the offset 
again. The tool bit .should be set for 
straight turning. Now clamp the ] at tie 
dog on one end of the metal and place 
it between die lathe centers (see Fig. 

J 31.34), The ta p er is cut b y usin gjthe 
same procedure as in straight turning. 
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fig, 13-35, A file handle should always- be 
used in fTFing al o laffic. (Courtesy NizhoUon 
Fite CoJ 


Setting Compound Rest at tm Avgte, 

' f ile compo u n d rest _is_ use J to cut 
shun, £l'I i i u pi i :i | :(t> :ike i r-v rii: decree 
points of lathe centers. To do tills, 
determine the angle to which the com- 
pound rest is to he set. Then loosen 
the two nuts or screws that are located 
at the base of the coin pound rest. 
Slowly turn the com pound,, while 
reading on the graduated base. When 
you have obtained the desired angle, 
lock the compound by tightening the 
two ULUS or screws. 1 hen sec the Cut- 
ting edge of the tool bit for turning 
and cut the taper by turning the hand 
crank of the compound rest. 

Filing at a Lathe. To file at the 


lathe* grasp the handle of the hie 111 
one hand and the point of the file 
with the thumb and fingers of the 
other hand, 1 he point of the file is 
field all cad and to die right so iliac the 
file is at an angle to the work (see Fig. 
13-35). Push the file lightly across the 
revolving metal. Each stroke of the 
file should overlap the previous one. 
Make as few strokes as possible- Too 
much filing at a lathe will cause the 
work to be undersized, tapered or ir- 
regular of surface. Clean the file often; 
this is very important. A mill or lathe 
cut file is used when filing at a lathe. 

Using Emery Cloth to Polish it 
Tirnied Surface, To use emery cloth 
for polishing, the turned surface must 
first be filed. With the lathe running 
at a high speed wrap a piece of fine 
emery cloth around the metal and hold 
it with the fingers of one hand, while 
slfmiv moving the emery cloth bad; 
and forth over the surface of the metal. 
After the cloth has become worn* 
apply a few drops of oil to the metal. 
Continue polishing for a few 1 minutes 
and then turn the cloth side against 
rite work. The action of the oil and 
worn emery against die cloth will pro- 
duce a high polish. 

169 


Knurling Tools. There are two 
types of knurling tools. One holds 
three sets_o_f knur ls in a r evolving lie a d 
(see Fig, 1 3-3 6a), and the other holds 
one set of. knurls in a self-adjusting 
head (see Fig. 3 fib). I he knurling tool 
is used to make a rough surface for 
gripping or for an ornamental effect on 
w.ork that has been turned in a lathe. 

Knurling. No moral is removed 
during the knurling process; rhe sur- 
face is roughened when the hardened 
knurls are pressed into the revolving 
metal (sec Fig. 13-37), To knurls first 
select a knurling tool and place it in 
the tool post. Then adjust the knurl- 
ing tool to the center of the work with 
the knurls parallel to rhe surface to be 
knurled. Set the In the to run at a slow 
speed and force the knurls into the 
work. After doing this, start .the lathe 
and engage the automatic feed mech- 
anism. Apply oil liberally. Knurl the 
desired distance. If the knurled sur- 
face is not fully formed* force the 
knurls deeper into the metal and knurl 
a second time. 

Using a Twist Drill to Drill 
Holes at a Lathe, To drill a hole at 
the la the , place the work to be held 
in a chuck and face the end to be 
drilled. The taibtock must be in per- 



Fig, 13-36. Knurling Tools. (Coupes/ 1 . H- 
WifFrams & Cn.J 


Fig. 13-37. In knvrling, bolh the speed and 
the Teed of ike loot along ike work should 
be slew. 
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shank drill is to be used, remove the 
drill chuck and insert tine taper shank 
of. the_. drill into the tailstock. Start 
riie lathe. Now feed the drill into 
i he work {see Fig, 13-38). Use oil 
when drilling steel. Du ? tot use oil 
when drilling cast iron. 

/Using a Hand Tap to Cut 
Threads on the Inside of a Hole at 
i lie Lathe. To cut threads on the in- 
si tie of a hole, select a tap drill of flic 
proper size (see Table 4) and drill die 
hole to the required depth: Then loek 
the headstoek spindle so that it will 
not turn and insert a well-oiled cap in 
the drilled hole. Now adjust the dead 
center so th at its point is m toe ucEiter 
hole of the tap. Slowly turn the tap 
with a tap wrench, while applying 
pressure to the tap by turning the tail- 
stock hand wheel (see Fig, 13-39).' 

drilling d O hole in I lie exact cenler . . , . i - „ 

Apply oil ns the threads are being cut 

and hack up the tap after each half 

turn. Continue to turn the tails tuck 

hand wheel, keeping the point of the 

center in the center hole of the tap 

while vou are cutting the threads. 
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DRJLL 


DHJLL CHUCK 


LATHE CHUCK 


WFTAL 


Tliii method of drilling .viultes possible the 
jiece of metdh 


LATHE 

CHUCK 


METAL 


Shaper 

The shaper is used primarily for 
the shaping of metal surfaces, The 
work is held in a vise or clamped to 

the table. The cutting tool moves hack 
and fonh across the metal, cutting 
only on the forward stroke, As the 
too] moves backward, or just before 
it starts its forward movement, the 
table on which the vise is fastened 
moves sideways across the front of the 
shaper. This moves the metal into 
position For the next cut. In Fig. 13- 
40 is illustrated a 7 -inch bench shaper. 
In Studying this illustration, you will 
see that a shaper is made up of four 
main parts: (I) the column and base, 
(2) the tabic* (3) the ram, and (4) the 
tool head. All shapers, regardless of 
size, are similar in construction. 

The Column. The column 1 is 
the backbone of all shapers. Tt is hol- 
low and contains the mechanism for 
If a tapered running this machine. 


TAP 

wrench 


TAI L5TOCK 

handwheel 


Fig. 13-39. Sine & ihe lap is supported by the dead 
ibr^ads square with the surface of lhe- melol are Ctrl. 


fact alignment. Place a drill chuck 17 i 

in the tailstock spindle and clamp a cone-shaped indentation in the end of 
drill and countersink in the chuck, the metal. This indentation makes it 
Now move the drill an d c ounter sink possible to start the drill on center, 
to withi ei 1" of the end of the metal Stop the lathe and remove the com- 
and righted the tailstock to the lathe bination countersink and drill from the 
bed. With i lie lathe running, turn the drill chuck. It a straig ht s hank drill 
tailstock hand w heel until the point is to be used, p lace a drill of the proper 
of ihc drill, and countersink makes a in the drill chuck 
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Fig. 13-40. 7 'inch Bench Shaper. (Courtesy Atlas Press Co.) 


1, Column and boss, 

2, Table. 

3. Ram . 

4. Tool head. 

3. Vise, 

Table crank, 

7, Feed pawl. 

3. lift shaft. 


9- Too! post, 

1 0- Clapper hox. 

1 1 . Clapper pin. 

1?, Lock wheel, 

1 3. Adjusting shaft, 

14. Painter, 

15. Binder clamp. 

16- Ram positioning shaft. 


17. Clapper box bolt, 

18, Gib ball. 

IP. Oul board table support, 

20. Oulboard table support 
bolt, 

21, Engagement lever. 

22, Too! slide dial. 

23. Too! slide bah crank. 
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The Table- The table 2 is attached 
to the front of the shaper. It is finished 
on both sides and the top. This makes 
it possible to fasten the work directly 
to rhe table top or on either Ride. 
However, for most shaper operations, 
the wyrls is held in the vise J, which 
is bolted to the table. The tabic can 
be moved across the front of the slid per 
by turning the table crank 6 or by en- 
gaging the automatic feed paw 7; it 
may also be raised or lowered by turn- 
ing the lifting shaft $, The crank is 
used to put the work into position 
under the cutting tool before the pawl 
is engaged, so that the work is fed 
automatically while being machined. 

The Ram and the Tool Head. 
The ram 3 moves back acid forth 
while the machine is in operation. In 
this way the tool, which is held in the 
tool post 9 (which is part of the tool 
head 4 ) ) hi pushed forward across the 
metal on Hie cutting stroke and polled 
backward across the metal on die re- 
turn stroke. The tool does not cut on 
the return stroke. The dapper box 10 
is hinged at the top by the clapper pin 
// to provide a means of lifting the 
tool during the return stroke. If this 
were not possible* the tool would dig 
a groove in the metal and its cutting 
edge would be dulled as the tool was 
being pulled backward across the 
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SHAPER CUTTING TOOLS SHAPER CUTTING TOOLS 

RECOMMENDED FOR MILD STEEL RECOMMENDED FOR CAST IRON 



Fig. 13-4]. Always use a sharp too! Jhar baj been grouad properly for (he work being 
machined. The use of an oil Stone art The catting edge a fie r grinding gives a sharper edge, 
(Courtesy CffiCJnnoti Sllopcr Co J 
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Adjusting the Stroke Length, 

1 lie sizes of nil simpers tire designated 
by the length, of die strokes, which tire 
measured in inches between the ex- 
treme forward movement and the ex- 
treme backward movement of the ram f 
Such as a 7 -inch, a 1 <5- inch, or a 3(5- 
inch shaper. 

Seldom is the work being -shaped of 
the same length as the stroke of the 
shaper. Therefore, a means is provided 
for adjusting die length of the stroke 
to fit the work being shaped. This is 
done by loose cling the knurled lock 
wheel 12 and then turning the stroke 
adjusting shaft 1) until the pointer M 
indicates the length of the stroke. 
The stroke length should always be 
set when the ram is at the extreme 
backward point of its return stroke. 
After setting the stroke length, always 
tighten the lock wheel. 

Positioning the Stroke] After [lie 
stroke length has been set, the ram 
must be adjusted so that the movement 
of the tool will be directly over die 
work. This is known as positioning 
the stroke. To do this, the binder 
clamp IS is loosened and the ram po- 
sitioning shaft 16 is turned until the 
tool is adjusted to within % to 1 % 
inches from the back edge of the work. 
Once the stroke has becEi positioned, 
always be sure to tighten the binder 
clamp. 


Cutting Tools. Cutting tools for 
[he shaper ate similar to those used on 
the lathe in that diey are single- point 
cutting tools and arc ground with re- 
lief and clearance on them. To under- 
stand better the shape of the different 
tools used for mild steel and cast iron, 
study Fig, 13 41 carefully. In use, the 
cutting tool is held in a tool holder 

774 

(see Fig. 1 3-42), A one-piece cool bit, 
large enough to be held iu rhe tool post 
without first being clamped ill a tool 
holder, may be used- When it is nec- 
essary to shape die inside of a holc t an 
extension-type tool holder (see Fig. 
1 3-43 ) is used. 



(a) Extension tool holder for the shaper. 
(Courfesy Armstrong Bros., Tool Co.) 

Simper Operation. When shaping, 
it is important to Isold the work $C" 

W 



/NrfgNAL SHAP/N& 

(b) Extension rod holder in use. ('Courtesy 
On cron of r Shaper Co.) 

Fig, J 3—43. Internal fiat and irregular sur- 
faces OS well 0* Iceyways ore shaped with 
jhc extension, loo-l holder. 



(a) Holding rnetaf to shape one side at right 
angles to on edge,. 




{b) Holding melal ta shape one side parallel 
to the opposite side. 


(o) 


d-OT-tr — 

SUE&Y 01577WF 



(c) Holding rough costings for shaping. 


Fig. 13-42. The shaper loci holder 
holds the tool bit in a vertical posi- 
tion as shown in (a). It con, how- 
ever be adjusted (b) so ihol the tool fig, *13-44, The work fo he done and the 
bit can sit at several different shape of the melai govern how it will be 
angles. (Courtesy Armstrong Bros, held in the shaper vise, (Courtesy Cmcrnnpff 
roof Co.; SfccrperCoJ 
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curdy and solidly, so that if wilt not 
give or spring out of shape while it is 
being machined. The majority of work 
is held in rtic vise, winch is bolted to the 
shaper table. There arc several ap- 
proved methods of clamping the metal 
nl tile vase. A study of I 1 Lg. 1 3—44 will 
acquaint you with three of them. Be- 
fore placing your work in the vise, he 
sure to clean the vise and the metal 
thoroughly. If necessary, use a file to 
remove the burrs from the metal. 
Place the metal m the vise with die 
true side against the solid vise jaw. If 
the opposite side is not true, use a 
holddown ora round piece of soft steel 
(see Fig. ( 3 -44a and b) and tap the 
work wkh a soft-face hammer to seat 


held in fhe vise or clamped to the table, 
a check should be made to see if it is 
level, straight, or square. This can 
he done as shown in Fig, 13-46 by 
using a precision square, an indicator, 
or a surface gage. If it is necessary to 
level the work, loosen it and place 
shims under it. After tightening, again 



X 


(ct) Squaring up cn angPe with precision 

jquarE. 


set iii a vertical position, with a small 
amount projecting down from the bot- 
tom of the dapper ho* as shown in Fig, 
1 3-47 a. After setting the tool, adjust 
the clapper box by loosening the dap- 
per box bolt II (sec Fig, 13.-40), and 
move the top of the box until it slants 
slightly away from die cutting edge 
of the tool. After setting the clapper 
box, Esc sure to check die tool to see 
that It is still in a vertical position. A 
careful study of Fig. J3-48 will illus- 
trate to you the right and wrong ways 
of setting the tool and the clapper box. 
After setting the cutting tool, set the 
length of the stroke and then position 
the stroke to the work as previously 
explained. 



it firmly. If necessary, place shims 
under the metal so that it will, he prop- 
erly seated on the base of the vise. 
Rough castings arc generally held as 


Now that the work is propcrl y held 
in the machine and the tool properly 
sec, you are ready to start shaping the 
work. Carefully move the ram forward 
until the cutting tool is over the sur- 
176 

face to be machined. Loosen the gib 
bolts IS (see Fig. ]3^40)„ 33 y turning 
the lift shaft S , raise the shaper table 
until the top surface of the metal is 
about one inch below the bottom of 


. T r i curacy in leveling the work, 
(aj clamping work to the table wrlh a T ball, 

a strop, and -a hi oik. 


the ram. Tighten die gib bolts. Lower 
tEie outboard table support 19, and lock 
it by tightening the outboard support 



EjoIc 20 . You are now ready to turn on 
the switch and start the ram by moving 
the engagement lever 2L As the ram 
is moving back and forth, carefully 
turn the tool slide ball crank, towering 
rEic tool until it just touches the sur- 
face to be machined. Move the table 
to the left by turning the table crank 


(b) Pie-jei may be held fo r shaprnq angles- 
by damping them ta angle plates 

Fig. 13-45. The wfcrk can be held just a£ 
rigidly whsm clomped to the shaper table 
as when it is held in Q VFSe, I'Courie*/ Cin- 
cfnnafF Shaper Co.) 

i7tf 

illustrated in Fig. lf-44c. If the work 
is too I urge or of sue El a shape lEiat it 
cannot be held in the vise, it may be 
damped to the shaper table as shown 
in Fig. 13-45. 

After the work lias been securely 


(e) Thi surface gaga is UJtd far selling work 
level wirfi (left) and parallel (right) to the 
side of the table. 

Fig. 13-46. leveling and selling work square 
for shaping. fCoi/rlesy Gn-crnncrtf Shaper 
Co.) 

check the work. 

You are now ready to fasten rhe 
cutting roof in the tool post and to set 
the dapper box properly. The tool is 


until the work Eias been moved out 
from under the cutting tool- Set the 
tool slide dial 22 at ft. When this has 
been done and as you turn the crank 
23, you can read in thousandths of an 
inch how much you arc lowering the 
cutting tool. The depth of the first 
cut is governed by the amount of metaE 
to be removed and by the power of the 
shaper. The initial cut is a roughing 
cut, as shown in Fig, 13-49. This cut 
is taken to bring rhe work to within a 
few thousandths of an inch of its fin- 
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(a) Keep the bottom of the tool slide even (b) Show? too great an overhand of the 
with the bottom of the ram whenever pos~ tool and tool slide. This may cause the tool 
s jbf e _ to chatter or the toot slide to break. 

Fig, 13-47, Adjusting the tool slide for shaping, fCourfe*/ Cmcm/tafi Shaper CoJ 







(a) The tool should be set straight up and (b) When the tool is set on an angle it has 
d oVfn . a tendency lo drg into the work, 


Fig r 13-48. Setting the looE for shaping, fCourfesy Cincinnati Shaper C oj 
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(a) 5Ed& 1 of jnelal is set 05 level as poi- 
Bible tuid then shaped. 


(b) Side 1 iJ iliEn plated against the sta 
lioriary jaw of the wile and edge 2 leveled 
before shaping. 




ishcd dimensions; sometimes more than 
one roughing cut is necessary. The 
general practice h to leave from ten to 
fifteen thousandths of ail inch for a 
finishing out on steel For cast iron, 
from five to ten thousandths of an inch 
is left for finishing, 

Engage the automatic table feed and 
tale the first roughing cut across the 
entire width of the surface being ma- 
chined When this cur has be;n fin- 
ished. disengage the automatic table 
feed and stop the movejnent of tile 
ram. Slowly move the rain to its fur- 
thest back position. Now move the 
work back to its starting position and 
carefully lower the tool for a finishing 
cut. Again, turn on the switch, start 
the ram, and engage the table to make 
the finishing cut across the surface be- 
ing worked, 

180 



(c) Side 1 is placod agoing the statfanary 
vise jflWr and edge 2 flat on the base of the 
vise before edge 3 is shaped. 



(e} End 6 is placed or base of vise, then 
edge 3 is adjusted imlil parallel wbh She 
blade of -a square that Es held against l he 
square side oF the shaper table f aFler which 
end 5 is shaped- 


(dj -Side 1 is placed fla! or the base of the 
vise before side 4 Ss shaped. 



{0 End S is placed flat on base af vise be- 
fore end 6 is shaped. In ibis slep it is a good 
plan 30 check With the edge of a rule, as in 
(e), before shaping- 


fig. 1 3—5 ^ - Verllcal surFaOeS are 
shaped by feeding the tool slide man- 
ually, (Con r/esy Crna'nnatf Shaper 
Co.) 

In metal working, the shaper is used 
for several different machining opera- 
tions, the most common of which arc 
squaring a piece of metal (see Fig, I 3- 
50), shaping a vertical surface (sec 
Fig. 1 3-5 l ), angular shaping (see big. 
13-5 2), cutting internal and external 
key ways (see Fig, 13-53), and contour 
shaping (see Fig. 13-54), 

Safety Precautions, J. he back- 
ward and forward movements of the 
ram present a serious accident hazard. 
It is quite possible that the operator's 


Fig, 13-50- Squaring a block of metal at the shaper. 
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Fig, 13-52, Angular shaping is done by set- 
ting the ton! dSde at an angle and Heeding 
fhe tool slide manually, fCourfejy Crnn'n- 
rra ? j Sfraper CoJ 



Fig. 13^53. Internal key way? are cut vtilH 
ihe extensran Tool holder while rhe tool slide 
is being fed manually. Keyways can be cut 
af the ertef of jbafts P f m any location along 
a shaft, 

fingers or hand may become caught 
between die tool and the work or be- 
tween the tool head and the column - 
Whenever the ram is in motion, the 
operator should stand, not in front of 
the ram, but off to a side, and when it 
is necessary for him to feed the tool 
slide by hand, his arm should extend 
straight out from his shoulder, as shown 
in Fig. 13-55. When operating the 
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F5g. 13-54. Contour shaping is done 1 
by first layrng out this COrilour and Stien 
raising or lowering the catling tool by 
lerning the leal jlide ball crank so that 
ihe tool will cut ta the layout line. 



Fig. 13-55, For safe manual operotion of 
ihe tool slide wliile the ram is in motion, the 
operator must keep his arm up and above all 
parls of the shaper. 


shaper, he should wear safety goggles 
so that chips will not enter his eyes, 
and his hands should be kept away 
from the danger points. When it is 
necessary to remove chips from the 
work, he should always use a brush. 

Milling Machine 

In the metal working industry, the 
milling machine ranks second ro the 
ladle in importance. Industry requires 
the use of many different sizes of ma- 
chines, ranging from huge machines 
larger than a piano to the small bench 
type, which are about the size of a bass 
drum. Most milling machines are made 
so that the cutter is held in a horizontal 
position; this machine is known as a 
horizontal mill. Jiy the same token, one 
that is made to hold the cutter in a 
vertical position is known as a vertical 
milling machine. 

1 he vertical milling machine is made 
for die cutting of irregular shapes, 
edges, and curves without the use of 
special form cu tiers. On the other 
hand, the horizontal milling machine 
cuts in both the flat or horizontal po- 
sition and tine upright or vertical posi- 
tion. For [his reason, you will find 
more horizontal than vertical milling 
machines in use. 
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FFg, 1 3-56. Bench Milling Machine. fCourteiy Allot Pres? Cad 


Ten Tabic screw bait crank, 
lb. Elevating strew hand wheel. 

It. Cross feed hand wheel. 

Id, Bell tension foyer, 

te. Quick-set uulomatic table feed mech- 
Oflfom. 

Before attempting to operate a mill- 
ing machine nr even to turn a handle 
on one, the student should thorough Iv 

m 

acquaint himself with all the various 
parts of the machine by carefully 
studying Fig. 1 }-56; he should pay 
particular attention to the cranks and 
levers la through //, which control the 
movements of the machine, as well as 
the micrometer dials - on the table 


If, Ga-stop fable lever. 

2 . Micromeler difili. 

3. Feed Srip dag. 

4. Arbor. 

5. Milling machine table. 

6 . Base. 

feed, the cross feed, and the vertical 
adjustment screw. 1 hese chats make 
possible the adjustment of the work in 
relation to the cutter to within .001 of 
an inch. Again, as with all machining 
operations, the ease and accuracy with 
which the metal is cut in a milling ma- 
chine depends upon the cutting tools 
and how they are used. 

Milling Machine Operations. 
The milling machine is used to cut flat 
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surfaces or irregular shapes on pieces 
of metal. To do this, fasten or hold 
the work securely to the milling ma- 
chine cable. This is done by bolting a 
milling machine vise to rite table of the 
milling machine (see Fig- 13-57) anti 
either gripping the work in the vise or 
clamping the work directly to die mill- 
ing machine table (see Fig. 13— 5S). 
After the work has been securely fast- 
ened to the table, it is fed against a 
revolving cutter, which mills the metal 
until it has been worked to the desired 
dimensions. These cutters arc held on 
the arbor or in the spindle socket of 
the milling machine. The cutters tlicm- 
setves arc made in 3 wide range of 
shapes and sizes from either carbon or 
tool steel. Cutters made of tool steel 
arc preferred, for they can be oper- 
ated at a higher speed and will gen- 
erally outlast those made of carbon 
steel- The power for turning the cut- 
ters is usually supplied from an electric 
motor through belts or gears connected 
to the spindle. By changing the belts 
or gears, if is possible to obtain differ- 
ent cutter speeds. I he table on which 
the work is clamped can be moved 
lengthwise under the cutter. 1 his is 
known as the longitudinal feed. Also, 
it can be moved crossways under the 
cutter. This is known as the cross feed. 
The table may also lie raised or low- 
ered in what is known as the vertical 
feed. On some machines, all of these 
feeds may be automatic; on others, one 
or two may work automatically and 
the others may be worked manually. 
The movement of the metal against the 
cutter is known as feed, and the rate 
at which the cutter revolves as it cuts 
is known as speed. The relationship 
between speed and feed in milling 
work is very important. It is so im- 
portant, in fact, that in industry a 
mathematical formula is used to deter- 
mine the correct speed and feed for 
each kind of work being done. I low- 
eve r, for our use, the general recom- 
mendations of cutter speeds as shown 
in Table 6 will serve. 
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t -'.t 1 r ■ a 


-rj-"-- ■ L- 


^1 ■ i 


BOLT 


TABLE 6 


work securely held 
WITH CLAMPS 


BLOCK 


T BOLT 


FLAT C LAMP 


FINGER CLAMP 


Fig. 1 3-5F. A^llllng Machine Arbor 


(a) To set the vise square with the tohle r 
adjust the vise until the whole length of the 
jaw (al touches the arbor (hi. 


try 

SQUARE 


YJSE 

JAW 


Kind of ,M irtenaS 

Cnirer Speed in Sect Per 
Minute for Hit *b Spied 
Sue! Cnirers ( About Half 
7 “bis Speed for C erf) on Steel 
Ciiner.t) 


Mhthmnn 

Speed 

Maximum 

Speed 

Sole Steel 


9D 

Tough Steel 

JO 

SO 

Tool Steel 

m 

80 

Machinery Steel 

so 

100 

Cast Iron 

70 

100 

Bra*3, BroiiT* h and 



Aluminum 

3 JO 

200 


the head of ihe square againsl the arbor (b) p jg 13-60, indexing Head and Tailstock, 

and yd]ust the |aw (a) of the vise until i! is ( Q j ^xing head. (b) Toiislock. 

parallel to the blade (c}- 


Fig, 13-5?- Setting the vise square with or 
parallel to the milling machine table 

The table feed to match the cutter 
speed on a milling machine is governed 
by the material being machined, the 
type of cutter being used, and the 
strength or solidness of the machine. 


For instance, light machines dictate 
light feeds and light cuts; heavy ma- 
chines permit fast feeds and heavy cuts. 
Milling machine cutters are held on 
the milling machine arbor (sec Fig. 13- 
59) or on adapters that are held in the 
spindle socket of the machine. It will 
be noted by studying the illustration of 


the arbor that it is made up of a 
straight piece of metal with several 
collars that are held on the shaft by, 
a nut. In use, the cutter takes the place 
of one or more of these collars and is 
held securely by the use of a key and 
the tightening of the nut at the end 
of the arbor. 







Indexing Head. An indexing head 
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i Fig. 13-62. One use of the indexing head 
is to divide 0 $eor btank into spaces af eguol 
size when cutting a ■gear at the rattling 
machine. 
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MOLE CIRCLES 


is an attachment flu at makes it possible 
to divide a circle into equal pans. It 
is sometimes called a dividing head. An 
indexing bead and center (see Fig. 

] 3-60) can be rotated on its axis 
throughout a complete revolution or 
any part of a revolution. The work is 
held between the centers or in a chuck 
fastened to tEic indexing head. 

To rotate the work, turn the crank 
on otic side of the indexing head. One 
turn of the era] lit causes the work to 
rotate one- fourth of a complete revo- 
lution. For the purpose of indexing, 
a plate behind the crank contains a 
number of complete circles. Each of 
these has a different number of holes. 
After determining how many full or 
part turns are necessary to divide a 
complete revolution of the work into 
equal parts, the plunger pin on the 
crank is adjusted to tire hole circle to 
be used ail'd the two arms or sectors 
arc set. This enables the operator to 
start and stop his crank correctly (see 
Fig. 1 3-6 1). Fig. 13-62 illustrates only 
one of the manv uses of the indexing 
head. 

Milling Cutters and Their Use. 
Plain Milling Cutter. The milling cut- 
ters shown in Fig. 1 3-63 art known 
as plain or slab mills. These are used 
for the machining of a metal surface 



Fig. 13 - 61 . Always be very careful when using the Indexing head, AS it If vsry edsy lo 
make □ mistake by stopping the crank aver the wrong hole. When this Is done, your 
work is spoiled, 



(e) 


Fig. 13-64- in plain or slab milling, 
ihe cutler is held on the arbor and 
the work is held in the vise or 
clamped 50 the table. 



Fig. 13-63. Plain MrtSing Cutlers, (a) Plain 
nti I ling Culler, (b) Wide plain milling colters 
have helical teeth, £c) Cutler far heavy slab 
milling. f Courtesy Morse Twist Dfill ana 1 
Machine Co.) 
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Fig. 13—65, Side Mrllirtq Cutters. 

(a) S tra lali l-tpqlh side milling Cutler. 

(b) Stagger-toolh side ml I ling culler. 

(Courtesy Marie Twfrf Drill w Fig. 13-67 r This lype of slining sow is Ihiftner 
Atecbrne Co.) a( the center shan around the outside edge. 

This prevents bending of the saw. (Courtesy 



(a) Tapered shook end mil], 


Fig, 13-66, The tide mill is 
held- an the milling machine 
arbar the same as is lhe plain 
mill. The difference that wrfF 
be noted is lhaf (he cut is 
made down and inlo Ihe 
meld instead of on lire tap 
surface. 


Alcvit? Twist Drill and Machine Co J 

1 lie work being sawed may be held in 
die vise or clamped to the table as 
shown in Fig, !3“68. 

End Mills. Tli ere are two types of 
end mills, the shell end mill and the 
shank end mil] (see Fig, 13-69). Each 
of these cutters is designed for the 
same purpose, i.e., to cut two surfaces 
at the same time, one surface with the 
end of the cutter and the other with 
die teeth that are on the outside edge 
of the cutter. The she 11 end mill is 
often used for a facing operation on 
tEic milling machine. Fig. 13-70 shows 
the shank type end mill being used for 


(b} Straight shank end mill. 


Fig, 13-63. It is generally 
necessary la feed the silt- 
ling saw at a slaw rate of 

feed. 


that is less than cite width of the cut- 
ter or equal, to its full width. This 
milling operation is known as plain or 
slab milling. Fig. 13-64 shows a plain 
milling cutter slab milling the edge of 
a piece of metal, 

Side Milling Cutters. Side milling 
cutters are shown in Fig, 13-65. In 
studying this illustration, you will note 


chat this cutter litis teeth oil both sides 
as well as around cite outside edge. 
Fig. 13-66 shows the side milling cut- 
ter being used to cut a groove that is 
the same width as the cutter. 

Slitting 5&w. The slitting saw (sec 
Fig. 13-67) is held on the arbor and 
is used for whjtt its name implies, the 
sawing of metal in the milling machine. 


(c) Shell end mill. 

i. 13-69. ffnd Mflls. (Courtesy Worse Twrst 
If arid Macfirne CoJ 




saw. 

2. Why should you wear goggles when 

grinding? 

3. What causes the metal so become hoi 
when being ground? 

4 . What is the purpose of dressing □ 
grinding wheel? 


Nofer Dimensions in diagrams ore in inches. 


5. flow can you teii She sires of drills? 

6. Name the tool that is used So iiold 
straight shank drills, 

7. Explain two melhods oi safely holding 
work shot is heina drilled al ihe drill 
press. 

3. Exp I oin bock roku; side rake, front 

clearance, and side clearance as ap’ 
plied 1o a cthe tool bit, 

9. Why mist you have the centers aligned 
when straight turning on a falhe? 


Key Chain 
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Fig. 13-70. The shank end mill Fs held in 
an adapter that fils irilo the spindle socket 
of she milling machine. 

internal milling. This milling cutter 
may also he used for the machining of 
internal or external irregular surfaces. 

Angular and Form Cutter?, The 
angular and form cutters shoxvn in 
I'fg. J3--7E are single purpose cutters. 
They will only duplicate the angle or 
the form of the cutter. 

191 

Questions 

1. Explain the reason for using a coolant 
when sawing mesa I wish the power hack 


10, 

11. 

12. 

13. 

14. 

15 . 

16. 
17, 
IS. 


What PS meant by facing in a lathe? 

What is shoulder turning? 19, 

What is taper turning? 

What is straight turning? 

Why is it necessary lo drill and counter- 20, 
sink work centers? 

What is the easiest method of setiing 21. 
a tool bit On center? 22, 

Explain the two methods of offsetting 
the lollstock far ousting a taper. 23, 

Why is Ft sometimes belter to drill holes 24 P 
In a lathe than at the drill press? 25. 

why should the operator wear goggles 


when operating a shaper? 

Explain ihe three- methods used for 
leveling ihe work held in the shaper 
vise or table, 

Nome four machining operations that 
are done an the shaper. 

What is slab milling? 

What two types of milling machines 
□ re in general use? 

Explain the meaning of feed. 

Explain ihe meaning of speed. 

Name three methods of holding work 
on the milling machine table. 


PROJECTS 


Fig. T3-71, Angular and Form 
Willing Cutters, (a) Angle 
cutler, (b) Form cutler. (.Cour- 
tesy /dorse Twist Drill aad 
Atachroe Co,> 
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Keys aro usually carried cm a chain or loose in the 
owneds pocket or podketbook, An identification toy 
makes certain that loose keys will be kept cn □ chain 
with it and makes the keys easier tc find. IF the 
keys are East, the tag makes it easy tor the finder to 
return them to l he owner. Remember, care in making 
the toy will result in art a fl roc five piece of work. 
fCeuriesy Howard N„ Mow, Detroit Public Schooh. 


J 93 Reference fo Operations rn Tejtf 

Layout pages 17-23 

Cutting Sheet Metal ... page 36 

Spidering . pages 73-77 

Drilling poge 152 

Finishing pages 9Q and 103 

Materia/ 



A monogram mokes a good decoration and serves 
the practical purpose of identifying your belongings. 
Do you have a tool box r a bicycle, or some other 
personal object that you would like to mark ai yours? 
The initial of your nnmu can be etched on a small 
piece of metal and soldered or riveted to the objcd 
you wish fa identify. (Courtesy Clyde P. f-uttre/J, AJJen 
Park High ScFidof, Affen P<t rk, Mich.) 

.Reference to OperoffOitJ in Tejft 


Material 


1 piece capper, brass. Or aluminum to fit the 
design being used 


SUGGESTED 

USES 



paper fasten to 

WEIGHT CAR DOOR 


Cutting S-heet Meta! .. 3d 

Layout . ■ Purges l?' 33 

Etching .. .. ■■ ■■ 33 

Ptercing 33 

Drilling ■■■■■■ ■■■■■ poge 1 52 

Polishing 09 

Finishing - pages 90 and 103 



LUGGAGE FASTEN TO 
IDENTIFICATION BICYCLE FRAME 








1-7 

■ ■ V::/ 


THE SURVIVOR VOL 8 


THE SURVIVOR VOL 8 


[f TO BE FASTENED WITH RIVET 
OR SCREWS, DRILL HOLE, CENTER 
EACH END, 


^ CUT OUT 
nqn-shaded 
AREA 


ETCHED 


Po you Kove an old note book cover that i; worn 
and bos frayed earners., pithough ll IS Otherwise in 
good condition? Here is a suggestion that will help 
you to improve its looks and lenglheti its life. Four 
metal corners and same paint can turn t!io old note' 
book into □ useM article that looks belter than new, 
(Co uriesy Clyde P. Lvihell, Allen Park High Seftoof, 
Alfe-r) Pork, McbJ 





THE SURVIVOR VOL 8 3694 

ALTERNATE DESIGNS 197 


THE SURVIVOR VOL. 8 





STAMP LETTERS 
CHASE LINES 


iRerer-GrfCC Jo QperaJibns rn TbxJ 

Layout ... ... .. . pages 17-23 

Cutting sheei Metal page 36 

Using the Jeweler's Saw poge 32 

Etching page 93 

Polishing page 36 

Finishing pages TO and 103 

Materia/ 

A pieces 22- to 26-gage sheel metal, copper, brass r 
■or aluminum, \W* x 2X" 


m 



You will find this troy in tine form of a leaf to be o mosl 1 ^ 
attractive art melal prefect. |t has a distinctive 3ook. 
Through careful planning you will be plea zanily surprised 
at the ease with which you can make the leaf tray. Another 
surprising thing about this project is that it can be made 
fiorn 0 relatively small piece of copper or brass. 


Pal tern 

Culling Sheet Meta? 
Hammer Marking 
Chasing . 

Polishing . . 
Finishing 


page 27 
page 36 
page 96 
page 97 
page 36 
pages 90 and 103 


Reference to Operations in Text 




Mate rrfj/s 

i piece 18 brass, copper, or aluminum, 7" x 7 W 
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Candy Dish 

Hamm&rcd bowls ot ike kind shown here hove a wide variety 
p f us&s. Same people use them for candy, for nuls, or fust for 
gppearon.ee- When making a W] of this kind, you should give 
thought to the kind of metal to be used, for copper, brass or 
aluminum h more attractive when placed in the proper sur- 
roundings- 

Reference to Operations in Text 


Scribing a Circle .. P a 9 & 

Raising - f> a ** 51 

Annealing Copper and Brass ■ ■■ P a 9 e 52 

Jeweler's Saw pngs 32 

Soldering P a 9 ej 7377 


Materia/ 

1 piece IS-gogC copper or bra-SS, 6 1 " diameter 
3 pieces Number 12 copper a r brass wire, 10" - long 
3 20 -gage discs, copper or brass, Yu" diameter 
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^HANDLE 
f MADE BY 
'TWISTING 
2 PIECES OF 
12-GAGE WIRE 


SOLDER HANDLE 
TO BODY / 


SOLDER FEET 
TO BODY — — ^ 


3 EQUALLY SPACED 
EDGE DECORATIONS 


Yt?ur favorile necktie is difficult to find if if is hung oySt a clothes 
hook or Cl rod. There art ne^cksie hangers thal ore designed so 
that, though cmfy [wo or three neckties arc hong on a single 
rod, the hangers hold □ ferrge number of lies. The one shown here 
ij cf (hof design, (Cauriesy Arthur D. Anderson, Oxford Junior 
High School, Dearborn, Mich,} 

Reference fo Operations in Text 

Layout ... pages 17-23 

Catling Sheet Wefal page 3* 

Hammer Working .. ■■ ■■ P c 9 e ^ 


Filing pages JO, J1 

Drilling P a ^ 

Riveting page 80 

Forming Wire P a l9 e 56 

PoEisbmg .... page Bd 

Finishing ... pages 90 and 103 

Material 

1 piece IS- or 20-gage sheet steel., copper, brass, or aluminum 
or I piece 2W X 7 W' wood or plastic 
7 pieces Hs" X 7“ brazing rod Or wire 
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JIG FOR TIE HANGERS MADE 
BY DRIVING FINISHING 
NAILS INTO HARD WOO D* 
SPACE NAILS FOR DESIRED 
BENDS, A METAL BASE 
MAY BE USED, DRILL HOLES 
TO FIT METAL PINS BEING 
USED. 


DOWELS 


The table lamp may be used In J h e livinc 
own room, Or as a desk lamp. Its shnp< 
Into olmo&l any room. The type at shoe 
by where the lamp will be used. fCourfej 
JVbffc Schools,. Deport, 

(Reference fo Operations in T&xl 

Layout - 

Rowing Melol . 

Hammer Marking 
forming Band Iron 

Drilling ... .... ■■■■■■ 

Riveting 

Material 

1 piece V' K W* x 17" band iron 
1 piece lSI-gage sheet metal, 4W' x 6 
] push-button lamp socket and wire 


pages 


pages 






-DRILL 


SCROLL 


pnge 73 or £0 
page PD <?r 103 


Soldering or Welding 
Finishing 


THESE FIGURES TO 
HANG ON WALL 


Soucy figures are interCsIiflg Id moke, because they provide 
a means for you to use your own Imagination, If you do 
not want fa make the man or the dog lamp, maybe you 
can suggest a design of your own. 


Reference fo Operations tn Te*f 
Forming Wire 


page 56 


Raising or Mela! Spinning page 51 or 1 05 


Mo fen' of 

W', K", or W* round hot rolbd Heel- Length varies for 
each figure made, 
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mm 


boy 


G RL 


HORSE 
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ALTERNATE SUGGESTIONS: 

TABLE LAMP (MAKE FIGURE 
IO' J HIGH) 

USE SMALL FLOWER POT 
INSTEAD OF ASH TRAY 

CANDLE HOLDER (MAKE FIGURE 
OF 6" HIGH TUBING TO FIT 
BASE OF A CANDLE) 


207 


I DIA, TUBING 


SOLDER 


H DIA. WIRE 


Pin-up Camp 


A YUricty of lumps can be used to make any home 
more a (tractive. This lamp CAM be bung On the wall 
above your bed or near your favorite chqtr, pro- 
vided (here is on elec Trio oulltl nearby, (Courtesy 
EdsoH Evans, Detroit PuhHt Schools, Detroif, Mich,) 


Material 

I piece W* x Y^‘ x 17 JJ band iron 
T piece lS-gdge sheet steal, VA" X 7Vi ,r 
1 push -button [amp socket and wire 


Reference to Opera (tons in Text 

layout .. pciges 17*23 

Hack sawing page 3 1 

Hammer Marking . .. page 96 

Forming Band Iron ... pages HP, I20 r 121 

Drilling page 152 

Tapping ... page 44 

Riveting pages 7B f B0 r 122 

Finishing pages VO and t03 



THE SURVIVOR VOL 8 


3700 


THE SURVIVOR VOL S 


X 

4 



DRILL AND TAR FOR 
“ PIPE T,H.D, 


DRILL 
2 HOLES 
BRACKET 


DRILL 


LOCATE HOLES TO 
FIT BRACKET 


SQUARES 


This plant holder may be placed on 
to hold potl-ed plants or a YO$e of 
Sullivan, D effort Public School Defro 

Reference to Operations j'jT Text 

Scribing a Circle . 

Cutting Sheet Metal 
Fluting ■■ ■ 

Hack Sowing 

Flaring 

Forming Band Iron . . 

Drilling ... 

Riveting 
Finishing 

Materia f 

\ piece band iron r W 1 x W x 15” 

] piece band iron, W x W ' X 9 '.■ , 3 I 
t piece 22 -gage sheet stenl, 4 ?b" diameter 
4 rivets, Flat Vmadj Vs” x Va" 


DRILL 


. page 4J 

page 36 
. page 1 00 

page 31 

. .. .. .. page 120 
pages 11 9 r 120, 121 
. page 152 
pages 73, S0 r 122 
pages 90 and 103 


BEND 


LINES 













— 1 

pH 

Li DR'LL 




V 




XT 

( 



\V 


\ 

V 


(( 


(1 

^ ■ • 


n 



X 







jj 





^rzq 
















i n i. J . 

i'J? “'JW.w 
& 
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SQUARES 


When □ fuse burns out you jusl have lo find another one to 
tok.fr its plater No new fuse, no light. fberi again guile 
often when the fuse bums out f the light by the fuse pane; 
goes aut f so you must use maSches or a flashlight ta try 
lo locate thoi new fuse. Why not have ihe fuses leccied 
right next to the fuse panel m o metal box. so that when 
you need one you can find irt 


page 

page 

page 
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3_ PUNCH 
8 4 HOLES 


X 45 ° ALL CORNERS 


ThrS unique planl holder clomps lo O narrow ledge on 
The window si)l r allowing Ihe placing of plants where 
they can geT ihe sun without danger of falling. fCour- 
fejy Wo/ier Detroit PutdrC Schoo/j, Detroit, 


Reference to Operations in Text 

Layout . ■■■ 

Cultrng Shoo) Metal 

Fluting 

Hock Sowing 

Drilling ... 

Topping 

Thread Cut ling 

Finishing 

Shoulder Turning 

Drilling al 0 Lolho 
Riveling 

Maferrat 

Tray; 20-gage sheet metd, 4J'e li dice 
Supports Vk" round C.R.S., 5%" long 
Scr&wi H" round C.R.S., 314" long 
Cleah 20-gage sheet metal, W x 1 W 
Pod: 3V J round C.R.S. r W* long 
Two % rJ R,H. iron rrvetSj V*" long 


.. .. pages 

page 36 

pago 100 

page 3 1 

. ... page 152 

page 44 

page 47 
pages £0 and 103 
page 164 

page 16? 

pages 78 r fiO, T22 


IMS 

1 - . v ■ : ' 

1 '• v ■ 


1 

!_J 


— 
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216 

Ash Zray 




If seems desirable to have ash trays within easy reach about 
the living room. By choosing □ sociable metal and by care- 
ful deslgni-ng, you can. make trays thal are Interesting pieces 
of decora! ive art. Do not forget iba! a nice ash tray always 
makes a desirable birthday or Christmas present. 


Reference fa Operations jfl Text 

Cutting Sheet Metal . page 36 

E.oyoul pages 17-23 

Flullng page TOO 

Soldering . ... pages 73-77 

Polishing ... page 86 

Coloring Brown on Copper ar 3rass . page 103 


Maferiaf 

1 piece 13 -gage copper ar brass, 5" * 5 " 

1 piece 16-gage capper or brass, V*" *■ 1 " 
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SQUARES 


2V 


CIGARETTE HOLDER 


BEND METAL 
K" DOWN AT CORNER, 
SOLDER ClGARET 
HOLDER 


VIE 1 


ROM BOTTOM 
yOF ASHTRAYf" 


SOLDER ALL CORNERS 


SMALL FLUTES 
ON EACH SIDE 



BEND TO 90' 


BEND METAL DOWN 
AT CORNER, SOLDER 
CIGARETTE REST IN 
CORNER 



BODY 



Cigarette Max 


A gift that is useful as well a* beautiful is always welcome,, and 
j] ij certain to be doubly appreciated If you make it yourielf- 
A nicely designed and well made cigarette box fulfil Ls these 
require men ts, especially if paired with the ash Tray shewn ir> 
the preceding projeel, 


ffieference fo Operations in T exl 1 

Layout ... ..... pages 17-23 

Cutting She el Metal . page 36 

Decorating Mela I Surface* .. ■ • pages 96-100 

Coloring Brown or Brass Of Coppe: page 103 


Materia t 

&OK: 1 piece lB-guuge copper Or brass, S" *7 
Tap: 1 piece TS-gauge copper or brass, 2W* x 5W 1 
Handle: 1 piece rod or Jubrng 1o mdlch bax top, ?iV diameter 
by 9Vh' J long 


, D 1 

7 * M % V ± ROD OR TUBING 

V 16 2 
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Maga sines dirtier up O room if there is no convenient place To 
put them, Such a place can be provided in ihE form of o 
mogeriine rack made oF me la I rod. Its design is such that it will 
fit into the furnishings of almost any room. 


flefercncs to Operation! m Tertf 

Forming and Binding Metal pages >19, 150 

Welding . .. ... ... P<ig fl 00 

Soldering ■■■•■■ P a S es 73 ' 77 

Finishing .. ... . P a 9 es 90 or|d t03 


Material 

} pFece hot rolled steel, W round by SS" long 
2 pieces hot rolled Jleef, 14" round by 39" long 
1 piece hot rolled steel, MV" round by Sd'' long 
9 pieces hot rolled steel,. 14" round: by 6^" long 


Jdagazme 

Kack 
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ft LL JOINTS ftRE LAPPED, THEN 
WELDED, SILVER BRAZED, OR SOLDERED 



The gale latch has many uses. Both you and your parents wifi 
gel a lot of use out of it at home* l! reminds us of the olden 
doys when the pJacksmEth made oil the hardware, Many bock' 
yards are enclosed with fences, mosl of which have dl least 
Iwo gates that need IcrlcfiOS. Then, of course* there is ihe fruit 
cellar door or ihe coal door, if coal is used lo heat your horns, 
Don't you ihrnk this latch would be fine on the garden gole? 


Reference iu Operation in Text 

Hack Sawing 

Layout 

Drilling 

Countersinking 
Tapping .. .. 

Hammer Marking 
Finishing .. 


page 31 

pages 17-23 

page 1 52 

. .. page 148 

. .. ... pope 44 

.. ... .. pope 96 

pages 90 and 103 


Materfa/ 

1 piece hot rolled steel, X lA" X BVil" 

I piece cold rolled si eel, W* X t ff x 2" 

1 piece angle iron* X \W' x 1W' X 1 ^* is 
1 bolt, Va” X 28 NF, W* long 
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DRILL CQUNTERSfNK 


WASHER 


28 CAP SCREW 


DRILL 9 COUNTERSINK 

FOR ^10 r,H. WOOD SCREW 2 HOLES 




Tg moke an anvil, you must use a p extern that has been made 
in two pieces. Itl lh|s case the pattern iriusl be made, far you 
cannot use another casting for the pattern. 

Reference to Opercdiom in Fejtf 

Foundry Sand (Tempering Sand) ■ page 132 

Making a Maid Using a Split Pattern p^ge 136 

pouring Molten Metoi .. page 133 

Cleaning a Casting . . page 1 JO 

MaferioJ 

Scrap cast aluminum or U.S. Reduction Co. aluminum allay, 
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Scriber 




To draw loyoLtl lines. on metoll, □ scriber ii used inslead of □ 
pencil. Tho point of the scriber must always be mode from 
hardened sJcef, and sharp, for otherwise it is difficult Ho scratch 
lines Into she mefaE, The suggested Scriber can be made wish 
am ordinary phonograph needle fcf ihe point. The needle is 
soldered into She scriber handle. With this type of a scriber, a 
needle can be replaced at any Si me. 


Drilling Center Holes page 160 

Straight Turning page 163 

Polishing at the Lalhe .. .. . page 16B 

Knurling , page 16V 1 

Taper Turning pagej 166, 167, 16S 

Drilling at the Lathe page T69 

Soldering pages 73-77 


.Reference fa Operations rn Tfurt 
Facii 


^Ipten'af 

page 160 1 piece cold rolled steely 7 4 \* diameter by 5 %” long 


226 



fiut Uowl 

Bowls of this kind can be osed in so many way* lhal it is 
difficult So give these handy drlieles a nm, However, ihey 
aro generally referred +o as nut bowls Or candy dishes. 
The name come* from how they are used. Usually they are 
placed on a table in the living room or recreation room, 
filled wish candy, nu!s, or something else good to eat. 
You will find this an intsresllng project, for She spinning 
of mctaE is very fascinating. 

Reference to Operations in Text 

Scribing a Circle . ■ page 23 

Cutting Sheet Metal page 36 

Metal Spinning .. page 105 

Material 

l piece 20-gage aluminum, & ,J diamoSCr, or 22-gage 
copper ot brosi, 6 IJ diameter 



leading what lo give Mother an 
birthday. Here is a present tFial 
dutiful tn Its very simplicity; and 
luster it Is a real piece of art. 








THE SURVIVOR VOL 8 3710 THE SURVIVOR VOL. 8 



210 


Mangtng Plant Molder 



When property placed, gr&tn plants greatly odd to the appear a rtCC 
of a room. To hang them from tins wall, pots or brackels of many 
different shapes ond siz.es are used, The one sup posted tie re is de- 
signed for the hanging type of vine, 

flefereJice 1° operations in Text 

Cutting Sheel Metal page 36 

Meial Spinning .... . page H)5 

Soldering . •• •• pages 73-7? 

Maioriol 

Bracket: 

1 piece IS-gage copper, brass, or aluminum, Vn" * 9h" 

1 piece «G-gage capper ., brass, or dunninum, Vi" a 7 J ' 

Plan! Holder: 

T piece 22‘gage copper or brass 5 ,f diameter, or 20‘Cjage alu- 
mininHjm, 5 " diameter 
Canopy: 

1 piece 22-goge copper or brass, 6” diameter, or 20- gage alu- 
minum, 6" diameter 
King and Wirfi: 

l piece 14-gage wire, 3W" lung, lo malch canopy 

4 pieces wire or chain, 3W" long, ta match canopy 
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232 


Sail and pepper shaken lend themselves to very in- 
teresting designs,, end seldom ore there too man/ 
shakers in any home. To try to produce something 
new and interesting and at the same Time practical 
Is a challenge to your ability as a metal'CraFter, 

Reference fa Operations rn Text 

Facing ... . page 1 6Q 

Taming with a Lathe Chuck page 159 

Shoulder Turning page 164 

Drilling al a lathe . page 16# 

Polishing at o lathe .. page 16B 

Material 1 

2 pieces aluminum or ctdd rolled steel if lo be 
chrome plated, \W diameter by T4* T long 


Salt and Pepper 
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23> 

INDEX 


Abrasives for polishing 85-86 
Abrasives for; 
aluminum orcidc cloth, 85 
emery cloth* 85 
steel wool, 86 
Accident liazards, 5-6 
Acme thread, 43, 44 
AC welder, $3 
Adjustable die. 46 
Alleys, 4 

A 111 rni mull, 3-4, 12 
annealing, 52 
file, 59,40 
oxide doth. 85 
soldering, 77 Jfl 

American standard wire gage, U 
A ngle metals, 4, 10— 3 1 
Angular milling cutters, 1 90 
Annealing, 29, 52, 12 5 

Anvil, using to bend but metal at right 
angle, IE 9-20 
Are welding. 8J-34 
Asphaltum varnish, 96 

Rack stick, spinning tool, 107 
Hall spinning tool, *07 
Bar folder, 63- -64 
hems mafic with, 63-64 
wired edges; made with, 65-67 
Bar metals, 4, 10-11 
Bastard file, J8, 39 1 

Bauxite, 3 

Bead, rolling on edge of spun object, 118 
Beading spinning tool, 107 
Bellows, 132 
Bench grinder, 342-13 
Bending; 
fort; set, E21 

. , .. . 
marking measurements with pnek punch 

' for, 22 
tools* 1 10-2 1 


Bill of materials, 10, 14^ 

Black Iron, 12 

Blades: 

hand liack saw, 39-30 
selecting, 30-31 
jeweler’s saw, 3 1 -32 
Blowpipe, 77 
Blueprint reading, 7-9 
Bottoming tap, 43-41 
Braking the metal, 56 57 
Brass, 4, 12 
annealing, 52 

Breakdown chuck, metal spinning, l HU 
Brown and Sltnipe gage, 27 
B ii fling: 

compositions, 88-89 
chrome, 89 
double-duty* 88 89 
greaseless compounds, 88 
operations, 
spindles, $6, AG 
wheels, 86, 87,88 
rakes, SB, 89 
Built sponge* 130-32 

Burring, sheet incest edges, combination 
rotary machine, using, 60-69 


cleaning the casting, HO 
foundry sand, E 32 

melting of nonferrous metals, 137-38 
mold: 

one-piece [micro, malting with, E 3 3-36 
split pattern, making u Ith, 156-57 
tools for making, 1 2 u- > ^ 
patterns for molding, E2u 
pouring of molten metals. 15S-59 
Cast iron, 2 
Center hulcs, 16-0-161 
Center punch* 150^52 
using, 151-52 
Chasing tools, 97 
using, 97-99 
Chemical finishes, 303 
Chipping, 3 3, 35 

Chisel, see Cold chisel; Cape chisel 
Chrome buffing composition so 
Chucks; 
drill, 148 
lathe, 159-60 

facing work held in, Lo0 
kinds, 159 

tightening metis l in. 1 5 'L -;.m 
metal spinning* 10A-3L.KJ 
Circle, scribing, with spring dividers, 2 ? 


Calipers, 23-25 
inside* 23 

inside measurements, determining with, 
24-25 
setting, 24 
outside, 23 

outside measurements, determining 
with, 23-24 
setring, 23 

Cap screw, hexagon head, 13 
Cape chisel* 3 3, 34 
Carbonizing, 129 


Cleaners, hie, 4t, 42 
using, 42 

Cleaning, casting, 140 

Cold chisel, 33-3-S 
grinding, 3.3-34 
types, 33, 34 
using, 35 

Colorific: metal surfaces before Savinc out, 
17-18 

Combination rotary machine, using, 6’-$Q 
burrin' -9 

turnin A 


Case hardening, 12fi wtrim 

Castings* malting* 129-40 Cupper, 
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annealing, 52 
enameling e>ci r 92 -9 3 

shades of brown tLJ b'lJU't urt, finishing. 

103 

sulphate Solution, 3 7 

Countersink, drill and, combine d, 3 60 6 1 
Counters ink ing, mach inc , t -f 3 - } U 
using, 1 5(3 
Crucible, 138, 139 
Crucible tongs* 138-39 
Curves, transferring from druwmg to metal 
28 

Cut-acid -color coriposirkm*. buffing. 8? 49 
Cutters, milling, i S <J0 
angular, 190 
end mills. 1.90 
form, 190 
plain* 187-B8 
side, 3 8? 

slitting saw* 188-90 
speed for, table, 184 
Olttiflg: 

cold chisel* 3 3™ 3 5 
grinding. 33-34 
types* 3 3, 34 
using, 35 

hand Hack saw, 29-3 1 
blades, 29-31 
using, 31 

j cwdor's saw* 31 3 3 
blades, 32 

piercing, 33 
using, 32-33 
squaring shear, 37 
tinner’s snips, 30-37 
using, 3(5-37 

shaper, 173 74 

Dapping punch amt die* 103 
DC welder* 83 
Decorating, 92-103 
chasing roois, 97 
using, 97-99 

dapping punch and die, 103 
enameling on copper, 92-9.3 
etching, 93-96 

asp ha Im n l Varnish, 96 
fluting, 100-183 
tools, !00 

hammer marking, 96-97 
matting tools, 99 
using, H'O 

ornamental iron work, 124 
Design: 
projects, 6-7 
scroll, 1 19 

Diamond point chisel, 33, 34 
Dies, 4J-4S 
adjustable, ‘16 
dapping, 103 
two-piccc, 46 
using, 47-48 
Die stuck, 46, 47 
Dividers, lee Spring dividers 
Double-duty -m positions, buffing, 88-89 

Double Item, 61 94 
Double seam, 72 
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Draw filing, 40-41 

Drawings, ire Shop sketch; Working 
drawing 
Drift keys, 150 
Drill chuck* 148 
Drill gage* 147, 148 
Drilling center holes, 160-6! 

Drill press and drilling, 114-54 
center punch, 150-52 
drift key a, 150 
drill chuck, 148 
drill grinding, 147^18 
drilling holes at, 152-51 
drill press, 152 

machine countersink, 348-50 
taper shank drills* adapters for, 148, 349 
twist drill* 145-47 
Drills: 

countersink and, combined, 160-^6 1 
drilling center holes* 160-61 
grinding* 147-48 

taper shank, adapters for* 148, 349 
twist, L+5^47 

using to drill holes at lathe* (69-7! 

Dye, purple layout, 17-1? 

Lodges used on sheet metal, 63-69 
combination rotary machine, using, 67-69 
burring* 68-69 
turning* 67-68 
wiring, 69 

hems, single and double, 6 1—64 
bar folder, made witli, 63-64 
hand method, made by, 61-63 
wi red, 64-67 

Sum folder, made with, 65-67 
hand method, made by* 64-65 
Emery doth* 85 

turned surface, using to polish* 168 
Enameling on copper* 92-93 
End mills, 19d 
Engine lathe* 154 73 

combined drill and countersink, 160-61 

face piste, I 59 

knurling tool and knurl patterns. 169 
lathe centers, 157-59 
aligning* 158-59 
lathe chucks* 1 5 9-60 
facing work held on, 160 
kinds, 159 

tightening mctnl in* L59 60 
lathe dog, lrtl 
pans* 156-57 
tool bits, 157 
tonl holders, 1J7 
turning, 162-68 

emery cloth* using to polish turned 
surface, 168 
filing at a lathe* 168 
mounting work between centers, 

362-63 

point of lathe cc titer, using to set 
tool hit for* 163 

setting compound rest at an angle, 368 
shoulder, 164—66 
straight, 163-64 

tailstock set-over method, 167-68 
taper, 166-67 

twist drib using to drill at, 169-71 


THE SURVIVOR VOL. 8 

Etching* 93 96 
asphakum varnish, 96 

Face plate, 1 59 
Follow block* 109 
Ferrous metals* 1-3 
File card* 41* 42 
File brush, 41, 42 
Files* 37-42 
cleaners, 4 1* 12 
using, 43 
CUT of, 38 
handle?, 4 E — 42 
parts, 37 

shapes, classification, 37 
tang, 37, 41 
types, 38-48 
using, 40-41 
Filing: 

at a lathe, 168 

cross, using a flat fiLe when, 40 
draw* 40-^3 

Filler rod, using to weld a seam, 82-83 
Finishing, 90-92, 103-104 
chemical finishes, 103 
lie at and oil to color black iron nr 
wrought iron* using* 103-104 
ornamental Iron work* 124 
pickling, 91-92 
preserving the finish* 90-91 
lacquer, using. 93 
wax, using, 91 

shades of brown to black on copper, E03 
trowel* 130 
Flask, 329-30 
Flat cold chisel, ?3 r 34 
Flat washers, 13 
Fluting, 100-103 
tools, *00 
Flux, soldering* 73 
Foil, j ce Metal foil 
Folding* sheet metal, 63-72 

combination rotary machine* using, 

67-69 

burring, 68-69 
turning* 67-68 
wiring* 69 

hems* single and double, 63-64 
bur folder, made with, 63-64 
hand method* made by, 63-63 
notches* 6J 
seams* 61 * 70--72 
double, 72 
grooved, 70-73 
lap* 70 
single, 71-72 
wired edges, 61—67 
bat folder, made with, 6? --67 
hand method, mudc by, 64-65 
Follow block, 309 

Forging* marking measurements with prick 
punch for, 2? 

Forming: 
rolls, 56 

forming sheet metal with, 56 
forming wire with.* 56 
sheet metal. farming rolls, using, 56 
wire* foi'jiii- ■ tolls, using, 56 
wooden* sD. metal, 52 
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Form mining cutters* ] VO 
Foundry sand* 132 
Fusion solder, 73 

Gages, wire n !i d sheet cuc:t n. I ^ 27 
CaJ vini red iron, U 
Gate cotter, 1 32 
Gold, 3 

Grcasclcss compounds, buffing 
compositions, 88 
Grinder* 142 44 
grinding wheel tlrcS$ers, 144 
Grinding, 1+2-44 
cold chisel, 32 34 
drill, 147—48 
tool bit, ] 57 

Grinding wheel dressers, 144 
Grooved seams* 70-73 
1-Ia.ck saw; 
band, 29-31 
blades* 29- JE 
using, 31 
power, 1 '1 3 —\ 2 
using. Hi 

Half round file, 39 
Hammer: 

marking, decorating, 96-97 
using to flare ends of bar of metal* 120 
Hand finishing file, 3ft, 39 
Hand groover* 70 
1 land hack saw, 29-31 
blades, 29-31 
using. 31 

Hand rammer, 130 
Hand taps, 43 44 
Hardening, 125 
case hardening* 1 2ft 
Heat creating, f 2 5-2 ft 
annealing* 125 
case hardening, 1 2 S3 
equipment* *25 
hardening* 125 
tempering* 12.9-27 
E Ictus, single and double, 6 1-64 
bar folder* made with, 65- 64 
hand method, made by* 6 3-63 
Hollow punch, 79-80 

Indexing head, milling machine, 18 5 -ft? 
Inside calipers, 2 3 

inside measurements* determining wi rlu 
24-2 5 
setting, 24 
Iron* 1-2* 10 11 

Iron wort* jcc Ornamental iron work 

jeweler’s saw. 3!-3? 
blades, 32 
piercing, 3 3 
using, 32-33 

Joining, sheet metal, 72-S4 
riveting, 78 -80 

punches, solid and hollow, 79-fiO 
rivets, kind and sine, 79 -79 
rivet set, 60 
soldering* 72-78 
aluminum* 77-79 
blowpipe* 77 
flux, 73 


3714 

irons* sec foddering cuppers 
solder, see Solder 
sweat, 7d 

wire to hold for, using, 77 
soldering coppers* 73 
welding, ftfl-84 
arc. 

oxy acetylene, 60-83 
"Killed" acid* 73 
Knurling, 169 
tool* 169 

Knurl patterns, 169 

Lacquer: 
th tuner, 91 

using to preserve polished surface. 91 
Lap seams, 70 
Lathe centers, 157-59 
aligning, 158-59 
Lathe chucks, E 59-60 
facing work held in, 160 
kinds, 3 59 

tightening metal in, 159-60 
Lathe dog, 161 
Lathes: 
buffing, ftft 
engine* 154-71 

center holes, E 60-6 l 

combined drill and countersink, 1 60-61 

fare pJate, 159 

knurling tool and knurl jitter ns., 169 

lathe centers, 157-59 

lathe chucks, E 59-60 

lathe dog, 161 

parts* 156-57 

tool bits, 157 

too! holders. JE 57 

turning* 1 62-6 R 

twist drill, using to drill at, 1 69-71 
polishing, 88 
spinning. 105 
Layout: 

coloring surfaces before, 17- Eft 

dye, purple. 17- 1 ft 

tools; 

coloring Surfaces, 17-18 
pattern or template* 2 7—2 R 
prick punch* 21-22 
purple [3 ye, 17-18 
scribe r. 18 

spring dividers, 22-33 
squares, E9-21 
sred rule* I ft- 19 
Lead. 3 

Lead afloat file, 39, 40 

Machine countersink* 14 ft -50 
Machine polishing, S6-9Q 
Machine screws, 13 

Materials used in metal working, table, 
10-14 

Matting tools* 99 
using, 100 
Measuring tools: 
calipers, 23-25 

gages, wire and sheet metal* 27 
outside micrometer, 25-27 
spring dividers, 22-23 
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squares, 19-21 
steel rule, 18-19 

Melting* nonferrous metals, 137-58 
Metal foil: 

gage number and thickness, table* 50 
tooling, 49-5 3 
Metals: 
alloys* 4 

bar and angle, 4* 1 0-1 1 
classes* 1 
ferrous, 1-3 
knowledge of, 4 
[no lien, pouring, 138-39 
n yii ferrous, 3-4 
melting, 136-57 
precious* 3 
sheet, 4, 1 1-12 

spinning, adaptable to, 109-10 
foul steel* 12 

Micrometer* outside, 25-27 

graduations on. Interpreting, 26 
outside surfaces, measuring with, 

25-26 

scale, reading* 27 
Mill file, 3ft, 39 
Milling machine* 1RI 9b 
arbor, 1ft 5 
cutters* 1 87-90 
angular, 190 
end mills, 190 
form, 190 
plain, 187-68 
side. 18ft 

sitting saw* J Fi P—90 
speed for, table, 184 
Indexing heart, 185-67 
operations, 183-65 

Mold; 

one-piece pattern* making with* 133-36 
split-pattern, making with, 336-37 
tools for making, 129-32 
bellows* E32 
bulk sponge. 130-32 
finishing trowel* 1 30 
flask* 12 9- JO 
gate cutter* 132 
hand rammer, 3 30 
riddle, 1J0 
slick end spoon, 130 
spruce hole and riser cutters* 130 
Molding: 
patterns for, 129 
one-piece, 129, 130, 133-36 
split, 136-37 
sand, 132 
shovel, 3 30 

.Molding and bottom E wards, 130 
Molten metals, pouring, 13ft 39 
iVloEikey wrench, using to twist flat or 
Square metal, i [9 

National Form thread* 43, 44 
Nicked, 3 

Non ferrous metals, 3-4 
inching* 1 36—3 7 
Notches and notching* 63 
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Que-piccc partem, maiding, 329, Ei5D 
mold -making with, J 35-36 
Ornamental iron work, 3 39-24 
bending Tools, l 1 1 ?- 2 1 
decorating 1?4 
fastening, 1 2 2 — ? 3- 
riveting, 122 
welding, 3 22 
finishing, 124 
scroll, designing, 3 39 
Outside calipers, 2)1 

outside mcitjnrements,, determining with, 
23-24 

Outside micrometer, 25-27 
graduations on, interpreting, 26 
outside surfaces, measuring with, 25-26 
scale, reading, 27 
Outside calipers, setting, 2 3 
Qxy acetylene welding, 80-93 
scam, 81-92 

filler rod, using, 82- S3 

Parting compound, 3 JO 
Patterns, 27-2(3 
knurl, 169 
molding, 129 

one-piece, 129, 130, 1 13-3(5 
split, 129, UO, 1 JO- 3 7 
using, 28 

Pedestal grinder, 342^3 
Pewter, 12 
Pickling, 91-92 
Piercing, 33 
Pig iron, 2 
Pipe, 34 

Plain milling cutters, 187-88 
Planishing, 54-55 
Planning, 5- Id 
project, 9-1 6 
designing. 0-7 
safety precautions, 5—6 
sample plait of work, ] 4 
sheet, 14 
Platinum, 7 
Plug tap, 43-44 
Polishing, 85-90 
abrasives for, 85-8(5 
aluminum oxide cloth, 85 
emery cloth, 85 
steel wool, (3(5 
buffing, tee Buffing 
compositions, 88-S9 
double-duty, 88-89 
gncasclcss compounds, 88 
lathes, 88 

machine, by, 86-90 
operations, 89-90 
spindles, 86, 88 
spun metal, 3(7-38 

turned surface, using emery cloth, 168 
wheel rslres. 88, 39 
Pouring, molten metals, 08- 39 
Power hack saw, 141-42 
using, J4I 

Power tools, 141-95 
drill press, 152 
center punch, 15U-52 
drift keys, 155 
drill chuck. 148 
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drill grinding, 147^13 
drilling holes at, 152 54- 
madiine countersink, 148-50 
taper shank drills, adapters for, 143, 149 
twist drill, 145-47 
engine lathe, 154-71 

drilling center' holes, 1(50-61 
combined drill and countersink, 165— Si 
face plate, 159 

knurling tool and knurl patterns, J69 

lathe centers, 157-59 

lathe chucks, 159-65 

lathe dog, 1(51 

parrs, 156-57 

tool bits, 157 

tool h older s T 157 

turning, 162-68 

twist drill, using to drill at, 169-71 
grinder, 142-44 
grinding wheel dressers, (44 
hack saw, 141-42 
using, 141 

milling machine, 18 3-90 
cutters, 1 3 7-90 
in desing head, 185-97 
operations, 183-35 
shaper, 17 3- El 
column, 171 
cutting tools, 173-71 
operation, 174-81 
ram and cool head, (71-72 
safety precautions, 18( 
stroke, positioning, 173 
Stroke length, adjusting, 175 
table, 171 
Precious metals, 3 
Preserving the finish, 90-91 
lacquer, using, 91 
wiix, using, 91 
Prick punch, 21-22 
Procedure, step-by-step, 6 
Projects: 
designing, 6-7 
planning, 9-16 
sketching, 10 
suggested, 9 
suitability, 9- 10 
Punches: 
center. (55-52 

dapping, 303 
prick, 21-22 
solid and hollow, 79-80 
Purple layout dye, 17-18 
Pyrometer, 147-39, 139 

Raising, sheet metal, $ 1-54 
starring blocks, 52 
using, 52-53 
vise, at, 5 + 
wooden forming, 52 
wooden forms, 51-52 
using, 52 
Resin, 73 
Riddle, 130 
Rims, 13, 78-85 

fastening pieces of bar metal together. 

using, 122 
kind, 78 
site, 78-79 
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Rivet set, 80 

Rolling bead on edge of spun object, 1 1 8 
Round file, 38, 39 
Round nose chisel, 33, 34 
Round nose spinning tool, 157 
Rule, steel, 18- (9, 23 

Safety: 
importance. 5 
precautions* 5-6 
shaper, 181 
Sal ammoniac, 73 
Sand, foundry' or molding. 132 
Saws: 

hand hack saw, 29-31 
blades, 29-31 
using, 31 
jeweler's, 31-33 
blades, 32 
piercing, 33 
using, 32-33 
power hack sa w,, i 4 1 -4 2 
using, 14) 

Scorer, 42 
Strews, 13 

Screw threads, jee I ll reads 

Srtihcr, 1 8 

Scrolls: 

designing, 1 19 

transferring from drawing to metal, 28 
Scams, 6(, 70-72, 85 
double, 72 
grooved, 70-7 1 
lap, 70 
single. 71-72 
welding, 81-82 

filler rod, using, 82 

Sectional chuck, metal spinning, (09 
Shaper, 171-81 

column, 17 3 
cutting tools, 173-74 
operation, 174-81 
rain and tool head, (71-72 
safety precautions, 18) 
stroke, positioning. 173 
stroke length, adjusting. 173 
table, 171 

Sheet metal, 4, 11-12 

cutting, with tinners 1 snips, 36-37 
edges used on, 61-69 
combination rotary machine, using, 
67-69 

hems, single and double, 61-64 
wired, 64—67 
folding. 61-72 

combination rotary machine, using, 
67-68 

hems, single and double, 63-64 
notches, 61 
seams. 61, 70-72 
wired edges, 64-67 
forming rolls, 56 
gage, 27 
joining, 72-94 
riveting, 78-80 
soldering, 72-78 

welding, oxy acetylene and arc. 80-84 
planishing, 54-55 
punches, solid and hollow, 79-95 
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raising, 51—54 
starting blocks, 52-5.? 
vise, at* 5 4 
ivOnderl forming, 52 
wooden forms, 51-52 
stakes, 5GH59 
n sin g l 56-60 
tooling metal foil, 5'9-Si 
Simp sketch, 7 

Sli milder, In the turning. 165-66 
Side milling cutters. IfiH 
Silver, 3 

Single hem, 61-6+ 

Single seam, 71 -72 
Slick and spoon, 1 50 
Slitting saw, 138 90 
Solder, 4, 73 

applying, with soldering copper, 75 76 
fusion, 75 
Soldering, 72-79 
aluminum* 77-7# 
blowpipe, 77 

Solid chock* metal spinning* 3 09 
fitui* 73 

irons, jff Soldering coppers 
solder, sec Solder 
sweat, 74 

wire to hold for, using* 77 
Soldering coppers, 73 
applying solder with* 75-76 
heat fur, 73 
tinning* 74 
Solid punch* 79 80 

Spindles, polishing and bufTliilg, £6* 38 
Spinning, metaE, l E0-1J 
chucks for, 103-109 
disc to be used, size, determining* I E0 
lathe* 105 

metals adaptable to, (09-30 
polishing after, 117-3 8 
rolling a Ei cad on edge of spun object, 118 
tools, 306- 307, 103 
backscick, 107 
ball, 107 
beading* 107 
round nose, 107 
tongue, 307 
trimming, 107 

Split pattern, molding. 129, HO 
mu Id-making with* 3 36-37 
Spring dividers* 22-23 
scribing a circle with* 23 
setting, 22 

Spruce bole and riser cutters. 130 
Square file, 38, 39 
Squares, 19-2 3 

combination or double, using to scribe 
center line or line parallel to edge, 2 3 
scribe a line across piece of metal, using 
to* 20 

test end or edge of metal for squareness* 
using to, 20-71 
Square thread, 43, 44 
Squaring shear, 37 
Stainless steel, 7 

Stakes for sheet metal work, 56-60 
using, 56-60 
Starting blocks, 52 
using for raising of metal, 52-53 
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Steel, 2-3 
Steel mle, 18-19 

outside calipers, setting with, 25 
Steel wool, 86 
Strike off fciar, ! 30 
Sweat soldering, 76 

Taiktuch live center, metal spinning lathe, 
E05, 107 

Tailstock set -over method, lathe turning* 
167-69 

Tang of file, 37, 4 1 

Taper shank drills, adapters fur, 148* 149 
Taper tap, 43 -44 
Taper turning* 166-67 
Tap wrench, 44 
Taps, 43H5 
bottoming, 43-44 

drill sizes fur L-uttiiig rfi reads with, 43 
band, 43-44 
plug, 43-44 
taper, 43-44 
using* 44—45 
Tempering, [2 5-27 
temperatures and colors, table, 3 27 
Template, see Patterns 
Threads* kinds, -4? . 

Three -square file, 39, 40 
Tin, 3 

Tinner rivcis, E 3 
Tioncrs f snips, 36-37 
Tinning, soldering copper, 74 
Tin plate, 12 

Tongue spinning tool, 107 
Tool bits, E57 
Tool holders* 157 
Tooling, metal foil, 49-5* 

Tool rest, metal spinning, ±05 
Tools; 

bending, 119-22 
chasing, 97-99 
cutting, shaper, 173-74 
flirting. 300 
knurling, 169 
matting* 99-3 00 
measuring and layout, 17-28 
calipers, 23-25 
coloring surfaces, 17-18 
gages, wire and slice t metal, 27 
outside micrometer, 25-27 
pattern or templates, 27-28 
prick punch* 21-22 
purple five, 17-18 
scribcr* 1 S 

spring dividers, 22-2 3 
squares, 19-21 
srccl rule, 18-39 
molding, 329-32 
bellows, 132 
bulb sponge* 1 30-32 
power* 141-90 

finishing trowel, 130 
flask, E29-30 
gate cutter* 132 
hand rammer, 1 30 
riddle* 130 
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sJiek ao.d spoon, 1 10 
spruce hole and riser cutters, 330 
power, 341-911 
drill press, 3 41-54 
engine lathe. 154-7 L 
grinder, 142-44 
hacksaw, 141^2 
milling machine, L8]-90 
diaper, 171-81 
spinning* I OS- E 0 7, 108 
backstick* 107 
ball, 107 
beading* [07 
round nose, 107 
tongue, 107 
trimming, 107 
Tool steel, 12 

Transfers, curves or scrolls from drawing 
to metal* 28 

point of lathe center, USEilg to set ton] Eric 
for* 163 

Trimming spinning tool* 3 07 
Trowel, finisEiing, 130 
Tubing. U 

Turning, lathe, 162-68 

emery cloth, using to polish turned 
surface, 168 
filing at a lathe, E68 
mounting work between centers, 

162-63 

setting compound rest at an angle, 168 
shoulder. 164-66 
straight, 363-64 

tajlstnck set-over method, 167-68 
taper, 166-67 
Twist drill* 145—47 
sizes* 145-47 

using to drill holes at lathe, 169-71 
Twisting* marking measurements with prick 
punch for + 22 
T wo-picce die* 46 

U. S. Standard Sheet Metal gage, 27 

Varnish, asphaltum, 96 
Vent wire, 3 30 
Vise: 

raising sheet metal at, 54 
using: 

to bend I mt metal at right angle, 1 19-20 
to rwjsc flat or square metal* 1 39 
V-rEi read, 43, 44 

Wax, using tn preserve polished surface* 91 
Welding, 80-84 
are* 83-84 

ornamental iron work, 122 
nvyacctylcne, 80-83 
filler rod* using, 82-93 
seam, 8 3-82 
Wire, 15 

forming, forming mils* using* 56 
gage, 27 

holding metal pieces together for 
soldering, 77 
vent, HO 

Wired edges, sheet metal, 64 67 
bar folder, made with* 65-67 
Wired edges* sheet metal (eput.)? 
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combination rotary machine, using, 69 
blind mctbpd, marie by, -6 5" 

Wooden forming, 53 
Wooden forms, raising sheet metal, 5 J— ?2 
using, f 

W or king drawing, 6 
making, 7-9 
reading, 7-^ 

Wrought iron, 2 

beat acid oil to color, using, 103—104 
Zinc, 3 



THE SKATE MO EFT? 

The best platform for the- te- 
mohila ill Fig, .} tS a board -1 as 
w)de T i inches thick, and 3 foot 
long- Separate front and back 
wheels of a roller skate by loosen- 
ing llllt on the adjusting screw 
and pulling the frames apart. 
Clamp toe of skate to front end 
of running hoard, and Strap heel 
to rear end of running board. 
Fasten frame of skate to board 
with nails (Fig, 4). Nail hard to 
to box and attach box to front end 
of board, A smaller box at rear 
makes a seat, A coat or two of 
bilght paint will not be amiss. 


HOW TO MAKE A SAIL 

In summEt and winter, with ice or roller 
skates, you may use the sail shown in 
Fig, d. To an upright support 5 feet long 
nail two crossbars 3 feet long-all strips 
to be of wood 1 inch wide and 0/ an 
inch thick. An oh! sheet will serve as a 
sail* and two straps sewn to its sides will 
make the handles. Your sail will need 
to be braced by m tending a cord fi tun 

the ends of the 
crossbars o^er the 
ends of the tip’ 
right support. 


Harmonograph Fascinates Young and Old 






1 TJ5T swinging this hannono- 
^ graph gives; you an endless 
variety of symmetrical designs no 
two of which are alike. Two pen- 
dulums impart a reciprocating 
movement to a sheet of paper 
which Is placed under a pen point. 

Success in making the device 
work perfectly depends much on 
its balance besides a good writing 
point and a. universal joint per- 
mit ting free movement in any di- 
rection. A long stick Is fastened to the 
ceiling with two screw eyes that form the 
universal joint. The lower end of the stick, 
is fitted wiih two flat-iron brackets that 
held a writing table on which a sheet of 
paper is mounted by means of thumbtacks. 

The stick and table form one pendulum 
while a cord and weight su upended from 
the exact center of the table form the Sec- 
ond one, To moke the writing point you 
carl take a length of glass tubing, beat it 
and draw 01.M one end io a point through 
which ink can flow’ to produce a fine line. 

Or, you can use a round -pointed writing 
pen, although this makes coarser lines. 

The writing point is held on a pivoted arm 
which is entirely independent oi the pen- 

Tlie runner (A) of the jolly affair shown helaw 
is 3 feet long, 4 inches wide, and 2 inches 
thick- The upright Support for the scat is rj 
inches long, 4 inches wide, and 2 inches tliick^ 
and ;s nailed to the runner 6 
inches back of the center 
Two boards 4 inches wide, 
three-foutdis of an inch 
thick, and 16 inches tong 
will do for the side pieces 
(B). The triangular brftcev 
OrS the runner are cut from 
lumber 2 inches thick, and 
aie 4 inches wide Bnd 4 
incites long. The sent (CJ is 
fi inches wide, i inch thick, 
and is inches 
long; it too is 
braced, with 
triangular 
s 1 inch 
hick. 


dtrium, and is odj u.sted to rest lightly on 
the paper. Note the method of supporting 
IliO arm so lliot it can move up and down 
but not sideways, and bow the pen pres- 
sure on the paper is regulated by means 
of 0 sliding counter weight. In using the 
har monograph, first set the writing table 
ill motion and then let the pen come down 

to contact the paper. By making the pen- 
dulums move in opposite directions, at 
right angles to cadi olher, or in any com- 
bination of swinging movements, you’ll 
gel all kinds of in te resting designs- 


THE BUTCH JUMPER 
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Popular Mechanics September , 
and study of the habits of the animal 
you me going to mount If the indL 
vidua 3 is of a species very active in 
life, then the specimen should be 
mounted in such a way as to- empha- 
size some characteristic 
x pose or action. 

Y For the first subject 

you might choose a 
'C f squirrel. An animal of 

1 A this size is easy to skin 

“L2 properly. Although the 

methods described refer 
directly to the mounting 
of a squirrel, any ani- 
BKl mal, except the larger 

ones, can be mounted in 

I K a like manner. Lay the 

K squirrel on its back* the 

head pointing to your 
PJP£\ left and with a scalpel, 

nr a sharp knife, make 
an incision from A to B 
\ as in Fig, 1. Work the 

\ skin down each side lo- 

- \ ward the back, being 

A careful not to cut 

"V\ \ through the abdomen or 


John William Moyer 

St ? ff Tjlft i rlf i 111: i fi I 
I'ifJrl Piliipruii] n f JV f iJslOiy 


Then skin the legs down to the feet 


O Mb’ of the first steps hi mounting a 
small animal is to become thoroughly 
familiar wi Ih that pal dcubtr species in life, 
hi at is the on atomy and char ad eristic 
poses so that tliese can be worked accu- 
rately and attractively into the mounted 
iSpeci men, TSiis nv ■ 1 1 is some observation 


i he skin. When you reach the back legs 
skin each leg down the inside of the foot, 
Fig, 2 t A, When the foot is reached, skin 
down to the toes, and cut it from the leg 
but leave the entire foot attached to the 
skin, Fig. 2, B. 

After both back legs have been skinned 
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MOUNTED 


out, separate the skin from around the 
base of I lie tail and skin it a part of 
the way down, Now grasp the part of 
tiie tail that is skinned out and firmly 
hut gently pull on the skin until tiro 
tail bone pulls loose, Fig. 3. A. It Is 
most important that the entire tail 
bone be removed, 

Sirin the carcass down over the back 
toward the front logs. Do tins by 
gently pulling the skin over the back, 
using the knife to separate it from the 
flesh, in much the same manner you 
would invert a glove in removing it 
from your hand. When the front legs 
are reached, skin them down the in- 
side, as was done to the back legs, 
Fig, ■!, A. and leave each foot attached 
U> the skin, Fig. 4, B. Continue 
the skinning toward the head, v\ 
being very careful in removing 
the skin around the ears and 
eyes that you do not cut through ^ 
ip When the mouth is reached, 
continue skinning around! the 
lips until the skin comes loose 
from the skull, Fig. 5, A. There 
is no need to remove the ear j 
cartilage in the smaller animals* L 
An important step at this time, M 
is to make a sms ill M 

slit near the tip of £»? 

the tail, so the pre- *Jm 

serving solutions 
can run through it. 

Wash the skin then- 






oughly in cold, running water, allow it to 
dm in, then immerse in commercial grain 
alcohol hi a glass container, leaving it in 
the alcohol for a day Then remove and 
with a small scraper, which can be made 
by filing a few coarse teeth in the blade of 
a dull knife, scrape oft the inner layer of 
skin which is over (he entire flesh side. Be 
sure to scrape the shin thoroughly so that 
one can get the proper amount of stretch 
when mounting. With a sharp knife, shave 
down (he skin around (he eyes and split 
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open the lips and nostrils, so they 
will 310 L shrink in drying. 

After the skin has been scraped, 
turn it right side out, put It back 
in Ike alcohol and leave for about 
two weeks. This tans the skin. 
When ready to put it on the mod- 
eled body, remove from the alco- 
hol, allow to drain well and then 
immerse it in o saturate „ solution 
of borax-water. To make the 
borax water add carbolic acid, 1 
teaspoonful, to water, 1 quart. 
Then after stirring thoroughly, 
add all the powdered borax the 
water will take up. This solution 
preserves the skin. Allow it to stay 
in the borax -water for about an 
hour, remove and hang up to drain. 

In mounting by 
this method, the en- 
tire skeleton is used. 
As soon as the carcass 
in skinned, remove 
tiie intestines and out 
away all flesh and 
muscles* Clean the 
head thoroughly by 
removing the brains 
through a small hole 
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made in the roof of the mouth. 
Remove l he eyes and cut away all 
the face muscles. The tail can be 
cut off Mini discarded afLer making 
a notation of the length. Although 
all the flesh is cut away, do not cut 
the cartilage and ligaments that 
hold the hones together, as no part 
of the skeleton must he separated* 
When you have the skeleton thor- 
oughly cleaned, wash it in cold, 
running water. Better still, let it 
soak in water overnight, then re- 
move and allow to partly dry, 
When ready to mount the sejuir- 
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The skin i5 'worked over 
the head and neck first; 
then the front (egs 


lump of 1 he machc into each fool and work 
it well down between the toes. The skin of 
the squirrel is now pulled over the body. 
Work the head skin down over the head 
and neck and the skin of each leg down 
over the leg. In some specimens the skin 
of Lhe leg may have to be cut open to get 
it around the body, Fig. 9, A. Anchor the 
La 31 wire to the body and after adjusting 
the skin in position, begin between the 
front Jogs and sew up the incision. 

Place tire specimen back on the branch 
and anchor the leg wires in place, Fig. 10. 
Fit glass eyes, adjusting the eyelids around 
them. The lips and mouth are shaped and 
held in position until dry with pins, A 
small piece of cardboard will hold the ears 
up and the toes can be fastened to the 
bran cl 1 w 3 th l j i ns. Sm noth the h ai r and see 


,eg ivires snottui o 
anchored securely 


the s ht'Ic ton tire flesh anti muscles that il) at no pa it of it is mailed. £?ct the speci -1 
were cut away. Try the skin on occasion- men away lo dry for two or three weeks, 

ally to be sure it fils and see that you are Alter drying, lb e pins and cardboard can 

getting the correct cult tours to the body. be removed. Comb out the hair and “flu IT" 
Figs. 7 and B show the correct anatomy it up. Brush out the tail, which should be 

worked out in papier-mache, in the posi- full and bushy. The eyelids and lips can be 

lion chosen for the finished mount. Notice touched up with black oil paints. In tak- 
llinl the tail wire has been removed and big specimens for mounting, keep in mind 

that the eye sockets and die lip muscles that squirrels and other animals are pro- 

arc not as yet modeled in. tec ted by law an nearly all states. They can 


■ After the papier-mache has set, remove be taken legally only during open seasons. 

lhe body from the branch. Insert the tn.il — 

wire into the iail skin and work it well Cf Warm , camphorated oil applied with a- 

down to the tip of the tail- Mix a small soft doth to white rings on highly polished 

quantity of papier-mache for the eye sock- furniture will remove the stains easily, 
ets and lip muscles, but see that Ibis is Hub furniture until dry and polish with 

kept damp so it will not set. Put a small another clean, soft cloth. 



